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SADEN-GP  (11  Sep  80)  3rd  Ind 

SUBJECT:  Cooper  River  Rediversion  Project,  Design  Memorandum  14  - 
Fish  Hatchery 

DA,  South  Atlantic  Division,  Corps  of  Engineers,  510  Title  Building, 
30  Pryor  Street,  SW,  Atlanta,  Georgia  30303  16  June  1981 

TO:  Commander,  Charleston  District,  ATTN:  SACEN-G 

Information  furnished  is  satisfactory. 


i 


i 

l 


FOR  THE  COMMANDER: 


wd  all  incl 


CF: 

DAEN-CWE-BB  w/10  cys  incl 


/ 

t 
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SACEN-G  (11  Sep  80)  2nd  Ind 

SUBJECT:  Cooper  River  Rediversion  Project,  Design  Memorandum  14  - 
Fish  Hatchery 

DA,  Charleston  District,  Corps  of  Engineers,  P.  0.  Box  919,  Charleston, 

South  Carolina  29402  13  May  1981 

TO:  Division  Engineer,  South  Atlantic,  ATTN:  SADEN-GP 

1.  The  following  are  in  reference  to  SADEN-GP  1st  Indorsement  dated 
18  December  1980. 

a.  Concur.  See  revised  page  3. 

b.  Concur.  See  revised  page  5. 

c.  Concur.  Borings  logs,  test  results  and  computations  of  allowable 
bearing  capacity  are  attached  for  inclusion  in  Appendix  E. 

d.  Asphalt  shingles  will  be  less  expensive  Initially,  however,  shakes 
treated  with  penta  offer  the  following  substantial  advantages: 

(1)  Architecturally  more  esthetic,  blending  into  the  building's 
surroundings . 

(2)  Practically  maintenance  free  -  should  last  for  the  life  of 
the  structure. 

(3)  More  energy  efficient.  Due  to  their  higher  Insulating  value. 

e.  Water  taken  from  the  powerhouse  dewatering  wells  Is  being  sampled 
for  determining  water  quality  only.  These  wells  are  temporary  and  will  not  be 
available  to  supply  the  fisn  hatchery. 

f.  Results  of  water  quality  tests  are  provided  as  Appendix  F. 

g.  Final  well  locations  are  as  shown  on  plate  3.  The  second  production 
well  is  to  be  2,000  feet  downstream  and  adjacent  to  the  Government  property 
line  from  the  well  shown  on  plate  3. 

h.  Concur. 

i.  Final  design  parameters  are  being  coordinated  with  the  local  health 
departments.  Design  parameters  will  be  submitted  as  requested  In  comment  h. 

j.  Concur.  See  revised  page  25. 

k.  Concur.  Instructions  in  Exhibit  6  are  Incorrect,  two  rest  rooms 
as  shown  on  the  drawings  are  required. 

l.  Concur. 

m.  Concur. 

n.  Concur. 
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SACEN-G  (11  Sep  80)  2nd  Ind  13  May  1981 

SUBJECT:  Cooper  River  Rediversion  Project,  Design  Memorandum  14  - 
Fish  Hatchery 

o.  The  design  of  this  facility  considers  the  traffic  patterns  to  be 
similar  to  that  of  an  industrial  facility  thus  the  development  of  a  circular 
traffic  pattern.  A  pattern  such  as  this  allows  for  parking,  shipping,  and 
fish  handling  to  occur  all  at  the  same  time.  It  Is  necessary  for  trucks  to 
have  access  to  the  holding  tank  area  for  the  delivery  and  return  of  the  very 
large  brood  fish  with  a  very  minimum  amount  of  handling.  Recommend  that 
this  area  be  paved  as  shown  on  plate  3. 

p.  Concur. 

q.  The  Owner  prefers  not  to  have  any  windows  in  the  facility  to  mini¬ 
mize  potential  problems  with  vandalism  In  the  facility. 

r.  The  walls  are  constructed  of  eight  (8")  Inch  block,  not  fojr  (4") 
inch.  Wall  section  is  drawn  to  Indicate  foamed  Insulation  In  core  holes. 

s.  Concur. 

t.  The  design  does  not  require  Insulation  In  the  roof  In  the  storage 
areas  and  hatching  room  since  these  areas  are  unheated,  however  the  cedar 
shake  roof  does  have  some  insulation  value.  It  does  provide  for  Insulation 

in  the  drop  ceilings  in  the  laboratory  and  kitchen  areas,  which  are  conditioned 

spaces . 

u.  Concur. 

v.  One-half  (V)  inch  thick  plywood  sheathing  conforms  to  BOCA  re¬ 
quirements  for  loadings  up  to  65  pounds  per  square  foot. 

w.  Concur.  See  revised  page  22. 

2.  The  following  is  in  reference  to  DAEN-CWE-BB  letter  dated  13  February  1981 
and  SADEN-GP  1st  Indorsement  thereto. 

Concur.  First  sentence  of  Appendix  A,  paragraph  2b  will  be  deleted  In  Its 
entirety.  Second  sentence  of  Appendix  A,  paragraph  2b  will  be  revised  to  delete 
"and  assignable,"  to  make  the  State's  Interest  consistent  with  the  provisions 
of  paragraph  4. 

3.  The  fish  hatchery  site  is  in  the  process  of  being  shifted  200  feet  In  a 
northeasterly  direction.  This  Is  being  done  to  avoid  adverse  impacts  and 
conflicts  with  powerhouse  construction.  No  rearrangement  of  the  hatchery 
building  and  holding  ponds  will  result.  No  significant  design  changes  will 
be  made  and  no  additional  project  lands  are  required. 


3  Incl  (13  cys) 

1.  Revised  pages 

2.  New  pages  for  Appendix  E 

3.  Appendix  F 


/chief ,  Engineering  Division 
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SADEN-GP  (13  Feb  81)  1st  Ind 

SUBJECT:  Cooper  River  Rediversion  Project,  Design  Memorandum  14  -  FI 
Hatchery 

DA,  South  Atlantic  Division,  Corps  of  Engineers,  510  Title  Building, 
30  Pryor  Street,  SW,  Atlanta,  Georgia  30303  27  February  1981 

TO:  District  Engineer,  Charleston,  ATTN:  SACEN-GP 

Referred  for  appropriate  action. 


DEPARTMENT  OF  THE  ARMY 

OFFICK  OF  TH*  CHIKF  OF  ENOINEERS 
WASH  I  NO  TON.  D.C.  *0*14 


M»IT  TO 
ATTENTION  OF. 


OAEN-CWE-BB 


13  February  1981 


SUBJBCTi  Cooper  River  Rediversion  Project,  Design  Memorandum  14  -  Fish 
Hatchery 


Division  Engineer,  South  Atlantic 
ATTN:  SADEN-GP 


1.  Reference  1st  Indorsement  SADEN-GP,  18  December  1980  on  letter 
SACEN-GP,  11  September  1980,  subject  as  above. 

2.  Tt*e  comment  in  the  following  paragraph  on  the  subject  design 
memorandum  is  furnished  for  appropriate  action. 

3.  Appendix  A,  paragraph  2b.  This  paragraph  is  not  understood  since  the 
Government  already  owns  the  underlying  fee.  Also,  we  question  whether  it 
is  prudent  to  convey  assignable  easements  to  the  State  since  the 
facilities  are  to  revert  back  to  the  Government  if  the  State  ceases  the 
operation  of  the  fish  hatchery  for  a  continuous  period  of  three  years. 

FOR  THE  CHIEF  OF  ENGINEERS! 


fJl 


X 

A.  DUSCHA 

ief,  Engineering  Division 
Directorate  of  Civil  Works 


SADEN-GP  (11  Sep  80)  1st  Ind 

SUBJECT:  Cooper  River  Rediversion  Project,  Design  Memorandum  14  - 
Fish  Hatchery 

DA,  South  Atlantic  Division,  Corps  of  Engineers,  510  Title  Building, 

30  Pryor  Street,  SW,  Atlanta,  Georgia  30303  18  December  1980 

TO:  District  Engineer,  Charleston,  ATTN:  SACEN-GP 

The  design  memorandum  on  the  Fish  Hatchery  is  approved  subject  to  the 
following  comments: 

a.  The  "Report  of  Necessity",  page  3,  appears  to  be  incomplete.  If 
subparagraph  (a)  is  the  extent  of  the  needs  being  itemized,  this  paragraph 
should  be  integrated  into  Paragraph  6,  as  a  continuation  of  the  last 
sentence.  A  possible  subparagraph  (b)  could  provide  engineering  requirements 
such  as  water  supply  details. 

b.  Page  5,  paragraph  14.  The  storm  drainage  criteria  should  discuss 
the  following: 

(1)  The  design  storm  for  sizing  the  catch  basin  and  side  ditch. 

(2)  The  hydraulic  desicn  of  the  side  ditch,  channel  velocities 
and  erosion  control  measure. 

c.  Page  10,  paragraph  27. d.  The  boring  which  will  be  conducted  to 
establish  the  bearing  capacity  for  the  design  of  the  tank  should  be  included 
in  the  D.M.  along  with  a  discussion  of  the  results. 

d.  Page  7,  paragraph  17. e.  Question  the  need  for  split  shake  cedar 
shingle  roof.  An  asphalt  shingle  roof  would  be  more  appropriate  and  cheaper 
too! 


e.  It  is  not  clear  what  use  is  to  be  made  of  water  discharged  from  the 
powerhouse  dewatering  wells  as  described  in  subparagraph  (c),  page  13,  as  the 
water  supply  for  all  hatchery  needs  are  to  be  provided  by  other  wells  (page 
14).  This  should  be  clarified. 

f.  Page  13,  paragraph  31. c.  Results  of  the  testing  program  on  the  water 
discharge  from  the  powerhouse  dewatering  wells  which  is  currently  being 
conducted  should  be  included  in  the  D.M.  to  verify  whether  or  not  treatment 
facilities  will  be  necessary. 

g.  Page  14,  paragraph  32. c.  It  is  noted  in  this  paragraph  that  the 
final  design  and  location  of  the  wells  will  be  based  on  information  contained 
in  D.M.  No.  6  as  it  relates  to  the  underground  water  supply  and  on  chemical 
tests  of  water  currently  being  pumped  at  the  powerhouse.  The  final  design 
and  location  of  the  wells  should  be  presented  in  the  D.M. 


SADEN-GP  (11  Sep  80)  1st  Ind  18  December  1980 
SUBJECT:  Cooper  River  Rediversion  Project,  Design  Memorandum  14  - 
Fish  Hatchery 

h.  Page  18,  paragraph  43.  The  final  design  parameters  for  the  disposal 
system  should  be  submitted  to  SAD  prior  to  submittal  of  plans  and  specifi¬ 
cations.  The  submitted  data  should  include  percolation  test  results  and 
desiqn  criteria  for  the  distribution  pipes  and  absorption  trenches. 

i.  Page  18,  paragraph  42.  The  subsurface  investigations  and  analysis 
which  will  be  conducted  to  provide  the  final  design  of  the  sanitary  sewage 
disposal  system  should  be  presented  in  the  D.M. 

j.  A  section  should  be  included  describing  operation  and  maintenance 

of  the  facility  and  providing  Corps  and  State  functions  and  responsibilities. 

k.  Architectural  Plan,  Plate  5.  Plan  shows  two  toilets.  This  violates 
instructions  contained  in  Ex, libit  6,  paragraph  c.  which  states  that  "One 
rest  room  will  be  provided".  Coordinate. 

l.  Plate  9,  Typical  Well  Section.  If  the  wells  are  to  be  screened  in 
both  aquifers,  then  the  characteristics  of  the  individual  strata  in  each 
aquifer  should  be  considered  in  the  design.  (For  example  in  design  of  the 
gravel  pack). 

m.  Planter,  Plate  10.  Size  of  planter  is  excessive  for  number  of 
designated  plants  as  shown  on  Plate  10,  Landscape  Plan.  Recommend  extending 
gravel  drain  area  two  additional  feet  in  width  and  planting  material  in  this 
area.  This  would  achieve  the  following:  elimination  of  the  need  for  an 
individual  planter,  rock  used  in  drain  could  be  also  utilized  as  mulch  for 
plant  materials,  project  reduction  in  cost  of  approximately  $8,875. 

n.  Page  5,  paragraph  13  and  Plate  10.  Material  used  in  planting  beds; 
azaleas,  cotoneasters ,  should  be  of  relatively  the  same  mature  growth  size. 
Care  must  be  taken  in  selection  of  cotoneaster  species  because  of  the 
aggressive  nature  of  some  species.  Suggest  grouping  of  plants  to  reduce 
maintenance  and  to  breakup  symmetry. 

o.  Plate  3.  The  function  of  the  asphalt  paved  area  east  of  hatchery 
building  is  unclear.  Justify  need  of  paving  from  south  corner  of  building 
to  north  corner  of  spawning  area.  This  area  covers  approximately  4700 
square  feet. 

p.  Plate  3.  Provide  parking  space  for  handicapped  (1). 

q.  Plate  4  and  Plate  5.  Verify  requirement  for  windows  for  natural 

light  and/or  ventilation.  Particularly  in  kitchen  and  laboratory. 

r.  Plate  6.  Verify  lateral  load  on  4"  exterior  CMU  wall. 

s.  Plate  6.  If  foam  insulation  is  to  be  used.  Do  not  use  UREA 
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SADEN-G0  (11  Sep  80)  1st  Ind  18  December  1980 
SUBJECT:  Cooper  River  Rediversion  Project,  Design  Memorandum  14  - 
Fish  Hatchery 

FORMALDEHYDE.  This  product  has  been  banned  in  several  states  as  a 
health  hazard. 

t.  Platn  6.  Roof  insulation  should  be  shown. 

u.  Plate  6.  Check  use  of  V  plywood  roof  sheathing  for  24"  truss 
spacing. 

v.  The  agreement  at  the  time  of  execution  must  have  Section  221 
certification  added. 


w.  Page  22,  paragraph  S4.  A  comparison  and  explanation  of  the  design 
r ■>norandum  cost,  estimat*1  with  the  latest  approved  PB-3  should  be  given. 

FOR  THE  DIVISION  ENGINEER: 


wd  al 1  incl 


WILLIAM  N.  McCORMICK,  JfK 


Chief,  Engineering  Division 


CF: 

DAEN-CWE-BB,  w/10  cys  Incl 


DEPARTMENT  OF  THE  ARMY 

OUMItM  DKTRICT  COOIOMKGWIKI 

*  o  ini  tit 

CM*»l!ITO«  «OuTM  C1IOUH1  mOl 


SACEN-GP  11  September  1980 

SUBJECT:  Cooper  River  Rediversion  Project,  Design  Memorandum  14  - 
Fish  Hatchery 


Division  Engineer,  South  Atlantic 
ATTN:  SADEN-GP 


1.  Transmitted  are  thirteen  copies  of  the  subject  design  me.,..,,  andum,  submitted 
for  approval  in  accordance  with  the  applicable  provisions  of  EC  1110-2-193. 


2.  It  is  reconmended  that  this  design  memorandum  be  approved  as  a  basis  for 
the  preparation  of  construction  plans  and  specifications  for  applicable  portions 
of  the  project. 


1  Incl  (13  cys) 
as 


BERNARD  E.  STALMANN 
LTC,  Corps  of  Engineers 
District  Engineer 
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COOrKR  RIVKR  RI.DI  V1RSION  PROJF.CT 


l.AKK  MOULT  R 1 1  AND  SANTT.K  RIVKR,  SOITH  CAROLINA 

DCS  r  CN  MKMORANI H  71  NO _ 14 

NIXKSSITV  AND  PLAN  TOR 
RELOCATION  OP  JJSH  JiATOInRY 

PERTINENT  DATA 


DRAIN  ACT.  ARIA 
Lake  Mini)  trio 
Lake  Marion 


Square  mi  1 e s 
1 5,000 
14,700 


RKSKRVOIR  ARIAS 

Maximum  power  pool 
Lake  Mon  1 1  r i e 
Lake  Marion 
Minimum  power  pool 
I  ake  Mon  1 1  r 1 e 
Lake  Marion 


Acre  -feet 

1,110,000 

1,450,000 

450,000 

350,000 


KI.TVA1  IONS 

Lop  of  dam 

Lake  Mon] l i ie 
Lake  Marion 
Maximum  water  stir  fai  e 
Lake  Mon  1 1  r  ie 
Lake  Marion 
Top  of  pates 
Lake  Moultrie 
Lake  Marion 
Spi 1 lway  crest 
Lake  Moultrie 
Lake  Hi r ion 
Maximum  power  pool 
Lake  Moultrie 
Lake  Marion 
Minimum  power  pool 
Lake  Moultrie 
Lake  Marion 
Normal  tailwater 
Lake  Moultrie 
Lake  Marion 
Minimum  tailwater 
Lake  Moultrie 
Lake  Marion 


Feet,  nsl 

88.0 

88.0 

75.2 

76.8 


76.8 


63.0 

75.2 

75.7 

60.0 

60.0 


7.2 

27.0 

-1.5 

26.0 


IV 
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PERTINENT  DATA  (Cont  M) 


WILSON  DAM  (Forms  Lake  Marlon) 

Completion  (Into  23  March  1942 

Length  -  miles  7.8 

Height  of  spillway  -  foot  48 

Spi 1 lway 

Design  capacity  -  cfs  800,000 

Length  -  foot  3,400 

Gatos 

Number  62 

Size  -  feet  14  X  30 

INTAKE  AND  TAIl.FACE  CANAI.S 

Canal  length  -  miles  9.4 

Intaki  canal  invert  elevation  -  ms  1  30 

Tailrnee  (anal  invert  elevation  -  ms  1  0.0 

Maximum  operating  tailwater  elevation  -  msl  23.1 

Maximum  discharge  -  cfs  24,300 

Maximum  intake  canal  velocities  -  fps  3.2 

Maximum  Tail  race  canal  velocities  -  fps  7.6 

Canal  bottom  width  -  feet  285 

Canal  side  slopes  1  vertical  to  3  horizontal 


ENTRANCE  CHANNEL  IN  LAKE  MOULTRIE 
Channel  leapt h  -  feet 

Channel  invert  -  to  station  74+34  -  msl 
Channel  width  -  to  station  89+34  -  feet 
Channel  invert  -  from  station  113+34  -  msl 
Channel  width  -  f rom  station  113+34  -  feet 
Maximum  discharge  -  cfs 
Maximum  channel  velocity  -  fps 
Channel  vertical  to  3  horizontal 

EXCAVATION  QUANTITIES 
Entrance  channel 
Intake  and  tail  race  canals 

CONSTRAINTS  IN  COOPER  RIVER  TO  LAKE  MOULTRIE 

Strawberry  Land  Ini:  railroad  bridge  -  width  -  feet 
Lock  size  at  Pinopolis  Dam  -  feet 
Average  channel  depth  -  feet 
Average  channel  width  -  feet 

ACCESS  ROADS 

Powerhouse  access  road  (length  to  be  constructed)  -  miles  0.78 

Tailrnee  access  road  (length  to  be  constructed)  -  miles  0.74 


33 

60  X  180 
25 
300 


2,780,000  CY 
15,336,000  CY 


13,534 

65 

1,500 

55 

375 

24,500 

3 


PF.RT1NF.NT  DATA  (Cont’d) 


RELOCATION  OF  U.S.  ROUTE  52 
Width  of  Pavement 
Shoulder  Width 
Type  Pavement 
Length  of  Relocation 
Length  of  Bridge 
Width  of  Bridge 
Clearance  Above  Water 
Horizontal  Clearance,  Center  Span 
Type  of  Bridge 
Number  of  Spans 


24  * 

10* 

Asphaltic  Concrete 
2900' 

71  3’ 

44'  C  to  C 
16’ 

40' 

Prestressed  Concrete 
11 


RF.1.0CAT  I  ON  OF  S.C.  ROL'TF.  8-4  5 
Width  of  Pavement 
Shoulder  Width 
Type  of  Pavement 
Length  of  Relocation 
Length  of  Bridge 
Width  of  Bridge 
Clearance  Above  Water 
Horizontal  Clearance,  Center  Span 
Type  of  Bridge 
Number  of  Spans 


24' 

10' 

Asphaltic  Concrete 
4950’ 

784’ 

44’  C  to  C 
16’ 

40' 

Prestressed  Concrete 
11 


Ri.L0t.AT  1  ON  OF  S.C.  ROAD  8-15 
Width  Pavement 
Shoulder  Width 
Type  of  Pavement 
Length  of  Relocation 
Length  of  Bridge 
Width  of  Bridge 
Clearance  Above  Water 
Horizontal  Clearance,  Center  Span 
Type  of  Bridge 
Number  of  Spans 


24' 

8* 

Asphaltic  Concrete 
2300' 

604’ 

44'  C  to  C 
16' 

40’ 

Prestressed  Concrete 
9 
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PERTINENT  DATA  (ContM) 


UTILITIES 


Approx . 

Approx . 

Stat ion 

Vert iral 

Power  Urn 

•  Cross i ngs 

I.ocar  ion 

Clearances 

115 

Kv. 

3 

Phase 

STA'  14  7+00 

HI..  1  2  3 1  MSL 

1 1 

Kv. 

3 

Phase 

STA  501+00 

EL.  75'  MSL 

2  JO 

Kv. 

3 

Phase 

STA  501+00 

EL.  77'  MSL 

34 

Kv. 

3 

Phase,  4-wire 

STA  146+50 

EL.  121'  MSL 

12.4 

Kv. 

3 

Phase,  4-wire 

STA  194+30 

EL.  121'  MSL 

7.2 

Kv. 

1 

Phase 

STA  307+00 

EL.  112’  MSL 

To  1 ephone_  I 
1  -  50  pr. 

.hie  Crosslinks 

A  wf".  a  hi,. 

Approx . 

Stat  ion 

Lorn t 1  on 

STA  194+30 

Approx . 
Clearances 
On  Ur  id pc 

1  -  200  pr. 

-  AWG  24  Cable 

STA  255+00 

On 

Bridge 

1  -  50  pr. 

1  -  100  pr. 
1  -  200  pr. 
1  -  300  pr. 
1  -  400  pr. 

-  AWG  22  Cable 
,  -  AWG  24  Cable 

-  AWG  22  Cable 

,  -  AWG  24  Cable 

,  -  AWG  74  Cable 

STA  309+00 

On 

Bridge 

1  -  CCTV  Co.ixi  a  ]  Cable 
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TNTKiiIMV  I  I 


1.  Ant  )iu»  i  •  1 1  i  un  .  Tin  f.iMliiv  t  i .  i  • !'  i  ■  1 1  in  tliis  report  coropr  l  sis  part  of 
the  Coopei  K  i  Vi  r  Red  i  vv  r  •.  i  ■ -,i  iTuju  t  ,  hale  .Moultrie  and  Sunt  River, 

Son  1 1 1  I '  ifo  1  i  p  i ,  The  <  oo|  e  t  Pi  Vet  Red i v.  ■  r  s i on  Project,  which  will  red'.:  c 
shoaling  and  re-  t  .  i  e  tin  lii-.i-iri.  *;.i  1  i  in*  te, -men  to  Coopet  River  and 
Chari  e'.  ton  i ! .  t  r  !>■  >  r  ,  w.e.  .n.i  h  u  i/.i-d  hv  tin-  River  and  Harhoi  Act  of  19t-H 
(I’.l..  90- Ah  I,  'hill,  Coopt ,  ■  ,  s.  r  7  10,  All, oe. t  1  1,  I9C8)  .  Section  101  of  tin 
19f>8  Act  i s  quoted  In  port  as  tel  low:.: 

"....Tint  tin  following.  works  of  improvciren t  of  rivers  and 

harbors  and  other  w.it  erv.ivu  lot  navigation,  flood  control  , 

and  other  purposes  are  hereby  adopted  and  authorized  to  he 

prosecuted  under  the  direc  ion  of  tin-  Secretary  ci f  the  Army 

and  stipe  rv  i  s  i  mi  of  tin-  Chief  of  engineers,  in  aecorclanee  with 

the  plans  and  subject  to  the  conditions  recommended  by  the 

Chief  of  1  up,  i  nee  r  s  in  tie-  resp  ctlvc-  repot  ts  hereinafter 

des i gna t ed ....  Coupe r  River,  Ciiar  lesion  Harbor,  .South  Carolina;  Stoat 

Document  Numbered  88,  Ninetieth  Congress,  at  an  estimated  cost 

of  $35,381  ,000 - " 

2.  Purpose  .^7Tli  1  s  mem  r.indutn  presents  1  nf orr.iat  Ion  desc rib ing  a  proposed 
fish  hatchery,  including  plans,  costs,  justification  and  design  criteria. 

The-  proposed  fish  hatchery  is  of  the-  same  general  design  as  the  present 
hate  fiery  at  Moncks  Corner  with  only  minor  modifications  made,  without  better 
ment,  in  the  4 loor  plan  and  equipment,  at  the  request  of  the  South  Carolina 
Wildlife  and  Karine  Resources  Department.  This  report  is  submitted  for 


approval  of  the  proposed  fish  hatchi  r y  plan  to  serve  as  a  basis  for 
subsequent  contract  negotiations,  detailed  plans  and  .specifications, 
and  ultimate  construction. 

3.  Scope .  Tills  memorandum  provides  a  detailed  desip, n  for  t  he  new  fish 
hatcherv  which  will  replace  the  exist  inp  Moncks  Comer  1  i  sh  hatchery. 

The  following  items  are  included: 

a.  Report  of  Recess i tv, 

h.  Criteria  for  Oesipn  and  Specifications  (or  vise  in  preparing 
construct  ion  plans  and  specifications  for  the  work  recommended  in 
this  FDM. 

r.  Cost  anal  vs  is  and  detailed  drawings  of  the  proposed  fisii  iiatciieiy 
buildinp  and  related  appur t enances  and  equipment  for  the  operation 
of  tin*  hatchery. 

d.  The  lep.al  obligations  of  the  United  Slate's  Covei  nmeiit  arc  dis¬ 
cussed  in  tin'  apl'if’cnt  betW'en  the  Corps  of  iaip  1  nee rs  and  the  South 
Carolina  Wildlife  and  Marine  Ues.-uu  <  es  Depart  meiit ,  Appendix  "A". 

4.  iocation'-.  Tiie  proposed  :  i  •  1 1  ha !  che .  '•  .site  is  located  approximate  I  y 

1,000  feet  noitii  ui  tin-  n.  v.  power- lion  ••  site  and  about  one  mile  north  of 
St.  Stephen,  S  nth  Carolina.  Flat  »  \  shows  tie'  general  location  of  the 

f  i  sli  hat  c he  ry . 

Owner’s  On  i  n  i  an.  'I  be  <iee,  ■ >  op-  ■■■.  sit  of  tin  pr-pon'd  pl.m  and  arrange¬ 
ments  for  de.i/.n  and  .  oust  rurt  ion  have  he,  n  coordinated  with  South  Carolina 
Wildlife  and  Marine  Res,  nil  Department  official'-.  Hie  Department  111' 

been  a  f  forded  tin  epp-'i  t  on  i  t  v  to  r«  v  i  ew  cor. . .  on  eppropr  i  at  e  isp-ets 

of  this  tner..  >r.anduu.  vhi  h  are  peri  iie-m  t  ••  t!«  it  interest  ■  in  the  plan.  A,, 
a  result  ot  thi  coojdiii.it  ion,  tie-  i  in  a!  plan  as  pi'c  .euted  licicin  is 
esxenl  i  a  1  1  y  at  e.  ep t  ab  i  e  by  fa.  1».  pat  to.  • ;  t  m  i  i  c  i  1 1  •;  .ael  n  a  part  I  <  u  I  if 
difficulty  is  ,.nt  i  c  i  pati  in  tepot  i i  .  n,;  a  t  or  respond  i  ny  agreement  .m  shown 
in  Appendix  "A".  Cop!.  el  learnt  pertinent  cor  t  espondeuce  with  the  Dep.utir.e 
are  shown  in  exhibits  i  ti.ru  6. 


2 


REPORT  OF  NECESSITY 

t>.  Fish  Hatchery.  The  Cooper  River  Rediveraion  Project  requires  the 
construction  of  a  fish  hatchery  on  the  tallrace  canal  of  the  new  power- 
plant  to  provide  the  capacity  lost  by  the  present  hatchery.  The  capacity 
at  the  new  hatchery  is  based  upon:  criteria  eatabliahed  in  cooperation 
with  the  Smith  Carolina  Wildlife  and  Marine  Resources  Department.  The 
replacement  facility  is  necessitated  by  the  fact  that  only  twenty  per 
cent  (20Vi  of  the  present  river  flow  wi21  be  in  Cooper  River,  after 
rvdivcrsion  is  completed,  while  eighty  per  cent  (80X)  will  be  returned 
to  the  Santee  River.  Between  the  two  (2)  hatcheriee,  continuous  hatching 
operations,  throughout  the  construction  and  redlveralon  period,  can  be 
accomplished.  See  Exhibits  1  thru  6. 
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DESCRIPTION*  OF  FAC IT I  T  l_ES_  AFTOTKI) 

Cent-  r.i  1  .  At  prcsiiii  ,  t  hr  awr.i!,.c  flow  uf  IN, 000  cfs  down  Corner 
River  iittr.ul:.  .in.nl roiaons  fish  which  ‘.win  upstream  each  serine  to  .pawn. 
After  rediversion  takes  place  and  the  fresh  water  release  into  hooper 
River  Is  reduced  to  an  average  ot  1,000  el:  ,  migration  of  anudronous  f i  ,h 
is  expected  to  decrease  considerably.  This,  decrease  will  adverse!'/  afler.t 
the  opei at  ion  of  the  South  Carol  in. 1  Wildlife  Resources  Department  fish 
hatchery  now  located  on  the  tailrace  canal  uf  the  Iefferi.es  O'  i  nnpn  1  j  s ) 
Hydro  Plant.  This  hatchery  is  an  important  source  of  striped  bass  for 
lakes  and  st 1  cans  all  over  the  country. 

8.  I. oration.  The  existing  fish  hat  •  he rv  is  located  on  the  tailrace 
canal  ol  the  def furies  (Pinopol  i:  )  H  dro  Plant  which  is  located  north 
of  Moncks  Corner  in  Berkeley  Count v.  South  Carolina. 

li.  Cette ra!  Deseriot  fun.  The  <-xist  inp  Mon.  Vs  Corner  iish  hatcherv, 
operat  e  J  by  tile  South  Carolina  W'ildlift  and  Marine  Resources  Department  , 
consists  o!  the  1  e  1  i  ow  i  a  p. : 

a.  Two  (,’)  Brood  iish  hold  in  •  tanks.  One  (!)  tank  is  approximate]'/ 

18’  X  (o'  x  A’,  and  the  oih.  1  is  appro,;  ir.  it  el  y  12’  X  20'  X  . 

Both  ale  ce.v'.trvi  ttal  of  con.  let  .  Blinks  set  o:t  a  concrete  slab. 

h.  A  Buildup.-.  vita  two  ( .! )  halt  hint;  process  rooms,  kitchen,  mech  in i 1  il 

roi-a,  •torap.e  room,  and  1  a.Bai  at  ory .  "1  h  ov<  rail  buildup.,  •:  i  ze  i  ai  out 

Ati  ’  X  10  '  .  uiv .  i  ■  t  i  tip,  o  I  a  or  i  ;•  i  t:a  1  rone  re  t  c  b  1  ock  h  11  i  1  d  i  up  w  i  l  h 

SeVel.il  w,  .odell  ir.ii:''  addition.,. 

i.  A  hoi  l«  1  an',  a  t  oolitic,  unit  with  .1  eapaeitv  to  lu-at  or  cool  IV) 
gallons  ol  pi  me  .'o.  water  per  minute. 

d .  Tin  water  supply  to  the  facility  consists  of  three  (  j)  veils,  two 

(2)  for  pi  ot  ess  water  and  one  (!)  Ini  domestic  supply.  i!ystr;:i  I I 

on  the  pio.i  0.  side  is  <iev  loped  thi'oiie.h  an  elevated  storupi  tank 

(>'  X  f>'  X  h' ,  and  booster  pumps. 

e.  l’aved  Roudw.iv. 

1.  Paved  boat  ramp  anti  vomit  n  float  in, •  dock. 

p..  Electric  power  is  furnished  bv  Santee  Cooper  on  a  tl  I  s  t  r  i  but  i  on 
line  whose  estimated  out.ipc  is  six  ( <■> )  times  annually  for  approximately 
two  (2)  hours  per  on  tape. 


sitk  dkvki.opmknt 


10.  (Utiii.i1.  A.-.  shown  on  Plate  3,  S 1 1 o  I’lan,  the  site  has  boon 
dfvi  1  oped  tor  tii,’  construction  of  a  hatchery  building  with  outdoor 
spawning  area  and  three  (3)  br<>od  fish  holding  tanks,  and  appurtenances, 
such  as  water  supplv  wells,  elevated  water  tank,  driveways,  parking 
lots,  and  an  on-lot  sanitary  sewage  system.  An  area  of  approximate! y 
100  feet  bv  170  leet  will  hi'  cleared  for  the  site.  Finish  grade  will 

he  at  elevation  of  62.0  to  match  the  upper  patrol  road  elevations 
which  varv  from  approx imat c 1 v  elevation  62.0  to  63.8,  An  estimated 
4,000  iiihii  yards  ni  fill  material  will  he  required  to  grade  the  site 
as  proposed.  I  he  borrow  area  shall  he  in  the  p.eneral  project  area 
close  to  the  hut  < he  rv  site.  The  building  area  and  the  parking  lots 
will  he  protested  bv  a  six  (6)  foot  non-c 1 i mbab I e  chainlink  fence, 
topped  with  thrie  strands  of  barbed  wire.  The  entrance  road,  from  the 
relocated  loan!  v  ro.ul  t  o  t  hi-  north  of  the  hatchery,  will  he  designed  by 
ethers.  Access  to  the  upper  patrol  ro.ul  of  the  canal  from  the  hatchery 
will  he  surt.ncd  with  asphalt  i>  concrete  pavement . 

11.  Real  1st  its.  The  (dtps  will  provide  to  tin-  State  sufficient  area 
for  the  hatch-  r.  thiough  a  perp.  toil  ea-u  nn-nt  within  the  project  area 
including  read  r ight -ot -wavs  tor  u  cess  to  the  site  and  to  the  tail  race 
canal.  Reversion  tight--.  ar<  retained  I-,-  the  Government  should  the  State 
cease  to  opi  rate  the  hat ilu -rv.  A  copy  oj  the  proposed  agreement  is  in¬ 
cluded  in  Appendix  "A". 

12.  I’ave-si  nt  .  The  park!  in-,  aria  will  he  sut  fated  with  four  (4)  inches 
of  asphaltic  eii-  1 1  1 1-  in  two  (2)  ,  qu.il  l.c-.s.  r-.  on  top  of  six  (t>)  inches 
of  crushed  .stone  b.o  e  .out -a-  r  i  •  •  •  t  i  1 1 ,  South  Carolina  Department  of  High¬ 
way  spec  i  t  i .  at  i  mis .  Weight  of  pavetneiit  is  approximately  100  pounds  per 
square  yard  per  itn  h  of  depth. 

If.  L.itiih-  .ijii-w,  C  .  1 1  •  •  1 1 1 1  .lest  In  tii  anal -.-sis  has  been  applied  to  the 
latulsi.ipe  p!  -la-.inp.  The  area  will  la-  appropriately  landscaped  computable 
with  powerhouse  areas  and  ot  in i  adjacent  features  using  lawns,  shrubs, 
and  trees.  Kvergtveii  ,  a/aleas ,  an-,!  i  ;o  tone  .inters  are  selected  for  the 
planter  in  the  front  of  the  building.,  and  deciduous  azaleas  and  coton- 
easters  (nr  the  hack  planter.  Other  landscaping  features  include  the 
f  o 1  lowing: 

a.  Oak  trees  at  the  entrance  gate. 

b.  Dogwood  trees  around  the  boat  parking  lots. 

c.  Dogwood  trees  and  viburnum  at  the  north  corner  of  the  parking  lot. 
Details  of  the  landscaping  plan  are  shown  on  Plate  10. 

14.  Drainage .  It  is  planned  to  discharge  the  surface  water  from  the  site 
and  the  wastewater  from  the  hatchery  to  the  side  ditch  along  the  canal 
berm.  Sanitary  wastewater  will  be  collected  separately  into  a  septic 
tank  and  drainileid  for  dispos.  1.  Wastewater  from  tlu  hatching  process 
and  brood  fish  holding  tanks  will  contribute  a  max'  .un  low  of  three 
hundred  (300)  gallons  per  minute,  or  0,67  cubic  feet  pi'  second.  This 
flow  will  not  have  any  significant  affect  on  the  canal  berm  side  ditch. 
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The  sire  drainage  facilities  will  be  designed  for  a  tea  (10)  year  storm. 

Die  side  ditch  is  V- shaped  with  3  on  1  side  slopes.  Average  channel 
velocity  ranges  between  two  (2)  and  three  (3)  feet  per  second.  Erosion 
control  will  consist  of  grass  and  Jute  material  in  areas  of  higher  velocity. 
Wlie re  slopes  exceed  three  (3)  percent,  paving  may  be  necessary. 

Drainage  facilities  for  the  project  are  described  in  the  following: 

a.  !ho  hatchery  site  is  planned  to  drain  from  northwest  to 
southeast,  corresponding  to  the  original  ground  slope.  With 
elevation  Pd.O  set  for  the  building  floor,  the  driveway  will 
slope  down  from  northwest  to  southeast  at  four-tenths  per  cent. 

Die  driveway  will  have  a  cross  slope  of  three-eights  (3/8) 

im  h  per  foot.  Storm  water  from  r  fie  site  will  converge  to  a 
cath  basin  at  t  fie  southeast  corner  of  the  sidewalk  curb.  A 
fifteen  ilS)  Inch  pipe  is  designed  to  deliver  the  stormwater 
r>  :fie  anal  berm  side  ditch.  The  westerly  ditch,  along  the 
t i  s  p  e  i  five  entrance  road,  will  be  extended  along  the  boat  parking 
area  to  patrol  ro.td  drainage  ditch,  and  the  easterly  ditch  will 
l>e  extended  al  mg  the  car  parking  area  around  the  drainfield  to 
the  patrol  r'ad  drain  ditch.  One  twenty  four  (2M  inch  culvert 
with  .vl  'options,  Is  provided  along  the  center  line  of  the 
ana :  berm  s i  le  iit.  fi,  crossing  under  the  hatchery  site  entrances. 

b.  In  tile  fiat,  fling  room  and  laboratory,  a  six  (6)  inch  open 

tl  ’or  drain  underneath  ea. h  hatching  table  will  be  used  to  drain 
wastewater.  1  fie  i  r  depth  will  vary  from  six  (6)  to  twelve  (12) 
in.  ties  to  provide  a  minimum  slope  of  tour-tenths  per  cent.  The 
drains  will  fie  .  overed  with  grating  to  keep  out  tt  sh  and  protect 
employees.  The  wastewater  in  the  drains  will  thet  be  discharged 
through  a  six  fb)  inch  pipe  to  the  area  drainage  system. 

A  six  ib)  itch  pipe  will  he  extended  from  the  . atch  basin 
to  the  It  liu  pipe  of  the  elevated  water  tank.  Was*. -water  front 

the  hr . .  t  i  sli  holding  tanks  will  also  discharge  inco  t .  six 

ib)  in.  ti  ;  i;e.  '.  tide meat  h  t  fie  spawning  table,  another  catch 
basin  is  pr.-posed  tor  t  fie  floor  drain  and  receiving  wastewater 
front  the  spawning  pr  ess.  Die  water  supply  lines  will  also  be 
connected  to  t  lie  drain  svstem  with  .ontrol  valves,  as  appropriate, 
to  enable  t  tie  . -per.it  •  >rs  to  ompletelv  drain  the  supply  system 
when  not  In  use.  Root  water  will  be  collected  through  the 
perforated  pipe  and  discharged  into  t  fie  site  drainage  system. 

lb.  Fish  Handling  operations.  Fish  to  be  used  f >r  the  hatchery  operations 
will  be  cdlo.  ted  in  the  Iailra.  e  '  anal  adjacent  to  the  new  hatchery  and 
placed  in  a  portable  tank  arrled  within  the  boat  used  to  collect  the  fish. 
Dlls  tank  will  then  he  hoisted  t  r.-m  tfie  collector  boat  at  the  fish  lift 
facility  to  the  level  f  t  fie  levee  patrol  road  and  placed  in  a  truck  for 
hauling  to  the  hat.herv.  Die  portable  tank  will  be  a  part  of  this  project 
whereas  the  electrically  'perat ed  hoisting  crane  and  boat  launching  ramp 
will  be  provided  In  the  Powerhouse  Contract. 
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for  water  depth  oontrol  and  m  aeon  dividers  lor  brood  fish  separation. 
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<-°2 

Turb  1<J  i  t  y 
I  run 
Copper 


Total  dissolved  Solids 


7  Mg/L  (max.) 
.05  J . U.  (max. ) 
1.0  Mg/L  (max.) 
.01  Mg/L  (max.) 
TOO  Mg/1,  (max.) 


b.  In  addition  to  the  above  requirements,  constant  water  temperature 
is  required  for  the  laboratory.  A  device  which  is  capable  of  heating 
or  .noling  water  ten  (10°)  degrees  F  at  twenty  (20)  liters  pgr  minute, 
with  temperature  thermostatically  controlled  to  within  -  0.5  F,  will 
be  provided. 


.  .  The  Corps  Is  iiirrently  conducting  a  testing  program  on  the  water 
discharged  1  rom  the  powerhouse  dewatering  wells  in  order  to  ascertain 
the  quality  thereof.  Water  quality  in  these  wells  should  be  re¬ 
presentative  of  that  to  be  expected  from  the  new  wells.  If  the  quality 
meets  or  is  less  than  the  minimum  requirements  stated  above,  no 
treatment  facilities  will  be  necessary. 

d.  Proi  ess  water  is  not  taken  from  the  tailrace  canal  principly  due 
to  the  existing  turbidity  therein.  F.xcesslve  turbidity  is  detrimental 
to  tiie  hatching  process  and  would  require  extensive  treatment  facilities. 
Excessive  turbiditv  in  the  holding  tanks  makes  it  difficult  to  locate 
t fie  brood  fish  and  increases  the  chances  of  injuries  during  handling 
which  Is  also  extremely  detrimental  to  the  overall  hatching  process. 

52.  (.round  Water  Hvd:  logy .  Ground  water  hydrology  of  the  area  is  presented 
in  "THE  EFFECT  OF  THE  COOPER  RIVER  REDIVERSION  CANAL  ON  THE  GROl’ND-WATER 
RKCIMKN  OK  THE  ST.  STEPHEN  AREA,  SOt’TH  CAROLINA"  prepared  by  U.S.  Geo¬ 
logical  Survey,  Water  Resources  Division,  Columbia,  South  Carolina, 

( >i  t  ober  ,  1  7  5  . 


a.  based  on  the  aquifer  i harai t er i st ice  from  the  powerhouse  taet 
on  Aquiter  2  and  the  leaky  aquifer  equation,  drawdowns  were  determined 
assuming  a  three  hundred  (100)  gallons  per  minute  pumping  rate  for 
slxtv  (60)  days.  Values  of  computed  drawdown  for  various  radii  were 
shown  in  Appendix  Hydraulic  Computat  ions.  Sheet  No.  2,  and 

summarized  as  following: 

Radius  (FeeO  Drawdown  (Feat) 


7  50 

65.  7 

1,000 

55.6 

2,000 

40.  5 

1,000 

2  7.3 

1  3 
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-Resul 


water  storage  tank  is,  therefore,  designed  to  fulfill  this  requirement. 

An  approximate  six  (b)  feet  depth  of  water  will  provide  a  two  (2)  hour 
operational  emergency  reserve  for  the  hatching  process  at  sixty  (AO) 
gal  Ions  per  minute.  To  provide  sufficient  head  to  the  fill  lines  which 
feed  individual  .jars,  the  tank  will  he  set  with  its  hotlom  twenty-five  (?.')) 
feet  above  prude.  A  spray  system  will  he  provided  at  the  intake  line  for 
oxygenation  of  water.  Designs  of  spray  nozzles  are  shown  on  Appendix  "C", 
Hydraulic  Coinput. it  ions.  Sheet  No.  3.  An  alarm  system  to  warn  of  water 
failure'  and  p.O.  ihf  i<  ienev  will  also  he  provided.  Overflow  j  iping 
will  del i vc r  water  to  the  brood  fish  holding  tanks.  This  overflow  will 
be  set  to  maintain  six  {(>)  iect  of  water  storage.  A  second  overflow 
pipe  will  In-  set  at  eight  (H)  feet  to  provide  an  emergency  overflow  to 
drain.  The  water  supple  line  to  tin  hatching,  room  will  he  set  at  six 
(h)  inches  above  tin  t.aik  bottom  to  ex'  lode  sand  and  a  drain  pipe  set 
at  the  tank  bottom.  Tank  insulation,  a  tank  cover  with  insect  screen 
around  the  open  area,  and  an  .in  ms  ladder  for  access  to  tank  will  also 
be  provided.  Details  of  the  elevated  water  lank  are  shown  on  Plate 
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to  supply  water  to  kitchen,  but  brooms ,  hose  bibs  in  t  lit*  hatching  room, 
and  yard  hydrants  In  tin-  spawning  aria.  A  pressure  regulated  system  with 
a  one  hundred  twenty  (l.'O)  gallon  pressure  tank  will  bo  included  to  provid 
the  operating  water  pressure.  The  system,  including,  fixtures,  has  been 
designed  for  water  conservation. 
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SANITARY  Sr.WAr.l-:  DISPOSAL  SYSTEM 


39.  Regulat  ions.  Regulation  Individual  Waste  Disposal  Systems 

Regulations  and  Standards  by  South  Carolina  Department  of  Health  and 
Environmental  Control  are  used  for  the  design  of  the  sanitary  sewage 
disposal  system.  The  local  approving  a penny  is:  Environmental  Health 
Division,  herkelev  Countv  Health  Department  ,  109  West  Main  Street, 

Moneks  Corner,  South  Carolina  294M  .  An  application  for  on-site 
disposal  of  sanitaiV  wastes  will  he  filed  hv  the  Corps,  with  the  State 
agency  in  order  that  an  approvable  system  can  be  provided  as  part  of  the' 
final  design. 

40.  Estimated  Sewage  Elow.  The  fish  hatchery  provides  a  kitchen  and  two 
(2)  rest  rooms  tor  a  maximum  ol  twenty-four  (24)  employees  a  day.  Rased 
oil  a  water  consumption  of  fifty  (SO)  pal  Ions  per  person  per  day,  the 
sewage  flow  is  estimated  at  one  thousand  two  hundred  (1  ,200)  pal  ions 

per  day.  The  fish  hatchery  will  be  operated  only  six  (6)  to  eight  (8) 
weeks  a  year  during  the  I ish  spawning  season  (April  -  May). 

41*  Septic  Tank.  Accotdine,  to  the  regulations,  minimum  capacities  of 
septic  tanks  tor  an  estimated  flow  less  than  one  thousand  five  hundred 
(1,400)  pa  lions  l"’r  day  shall  be  one  and  one  half  (lj),  times  daily  flow. 

With  an  estimated  I  low  of  one  thousand  two  hundred  (1,200)  pal  ions  per 
day,  the  septic  tank  shall  have  a  minimum  liquid  capacity  of  one  thousand 
eipht  hundred  (1,800)  pal  Ions.  With  four  (4)  feet  liquid  depth  and  twelve 
(12)  f eet  by  five  ([>)  feet  and  four  (4)  inches  surface  area,  the  septic- 
tank  provides  cue  thousand  nine  hundred  (1,900)  pal  Ions  of  liquid  volume. 
Details  of  the  septic  tank,  based  on  Standards  for  Septic  Tank  Dosipn  and 
Construction,  arc-  shown  on  i’latc-  9. 

4^-  So  11s  Report .  'he  soils  report  will  be  prepared  bv  the  Countv  Depart¬ 
ment  upon  receipt  ot  an  application  and  location  information  from  the  Corps. 
Their  report  will  provide*  the-  final  dc-sipn  parameters  for  the*  system. 

43.  Final  Disposal  System.  Conventional  absorption  trenches  arc  proposed 
for  use  in  the  disposal  svstc-m.  Desipn  of  the  distribution  pipes  and 
absorption  trenches  will  be  based  on  the-  requirements  set  forth  in  the 
regulations.  The  required  number,  length,  and  configuration  of  conventional 
absorption  trenches  shall  be  determined  by  the  lesipn  engineer  in  conformance 
with  the  regulations  of  the  local  health  authority  and  shall  he  based  upon 
the  number  of  persons  using  the  facilities,  percolation  tests,  and  soil 
cond  1 1 1 ons . 
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EI.KCTR1  CAI. 


44.  General  .  The  basis  of  destpn  covers,  in  >’,onor.i],  Klcrtrir.il  Systems 
Design  tor  Now  Kish  Hatchery  I’.u  i  1  <1  inp,  in  St.  Stephen,  South  Carolina, 
including  1  i  >-.l  1 1  i  up ,  control  and  power  distribution  to  provide  complete 
and  usable  elootrio.il  systems  for  this  facility. 

4 5 .  Roforeiioo  Criteria. 

a.  National  Kiro  1’rotoetion  Association  (NITA)  standards. 

b.  Latest  edition  of  I  1  1  uminat  i  np.  Klip  i  Me  c- r  i  np.  Soeiotv  l.ip.htinp. 
liandboid  . 

o.  I’ndorwr  i  t  ors '  Laboratories,  Im  .  (Li.)  St  .ridardo. . 

4t'.  Srrvioi  and  St-rvi*  e  Lou  i  j  1 1 1  .  Secondary  •  •  •  •  t  v  i  «•  equipment  is  to  hi1 
used.  Service  oli.tt'.u  ter  ist  ics  to  be  l.'u/,’nJy  -  '0  -  4  V! ,  troy.  a  r>0KW 
power  i  ■•mp.inv  t  rails  t  orme  r  . 

47.  Pam  1  boards,  Voter  in/.,  am!  Vo  1  t  ...■>■  i  Jr.  p. 

a  .  Pane  I  boa  ids  w  i  1  1  hr  of  tin  o  i  r.  u  i  I  b  t  «  a!  e  i  tv;..  b  i  am  ti  L  ]  >  d.  •  ]  . 

v  i  1  ’  have  i ,  i  n  i  ■  .mi  t  we  a  l  v  (  .!  f ) S  o  pe  t  trip  t  a  1  i  m-  am!  a  i  n  i .  u  : 

i  nt  e  r  rupt  i  op  ratio.-  ot  t  •  ■ : i  t  In  a  .  m.l  (  !  r> ,  <  >•  ■  1 )  r-.  s  .v  r  i . •  > !  . 

b.  Power  cor  p.mv  met  er  i  up  will  be  provided.  Tin  power  .  o-.pnnv  in 
the  Itcrl  i'lcv  I  1  e,  t  r i  c  Coop  Inc. 

c .  In  liphtinp.  oi  combination  1  i  .lit  in,-,  and  power  loads,  the  combined 
vo  1 1  a  pi  drop  on  feeders  ami  brims  i  in  uit-i  will  not  rso-ol  five  (  ■  i 

per  cent.  Approximately  two  ( t  per  eent  will  be  apportioned  to  l  .  .  dor-, 
and  three  (1)  per  cent  to  branch  c  its  nit-..  A  maxinun  voltap.e  drop  ot 

ten  (10)  per  cent  will  be  allowed  on  motors  chit  inp,  start  inc,. 

4H.  CircuiJj;^  and  '■>'  i  r  i  n  v  Method. 

a.  Branch  circuits  will  be-  minimum  No.  t!  1 2  AWC  copper  conductors, 
type  THHN-THWN. 

b.  One  spare  circuit,  rated  two  thousand  two  hundred  (2,200)  volt  amperes 
will  be  provided  for  each  five  (5)  active  circuits  in  each  panelboard. 

c.  Wlrinp,  systems  will  be  installed  in  accordance  with  National 
Electrical  Code  1978  Edition. 

d.  Generally,  motors  of  one-half  (1/2)  horsepower  or  less  will  be 
connected  to  one  hundred  twenty  (120)  volt  sinple  phase  circuits. 


19 


i*.  Motors  over  one-half  horsepower  will  bo  <•  ounce  t  eel  to  two 
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KSTIMA'I'I  I)  COST 


3  ■* . 

Snmr.at  v  I*  r ■ 

■  j  is  t  ('.is,  •  •  t  i r.a  t  <■ 

COOIT.K  KIVKK  RMU  V!  RSIOS  PROdKCT 

FISH  HATCHKRY 

Summ..tY  t’li'ie. 
(April  1 9 HO 

,  (..".t  F.stlmate 

Till  e  I, eve  1  s  ) 

Am  , 

.  t 

Hill  t 

It.:  ,.|-  ie.t 

11  !  « 

Current 

Cost 

Kst lmate 

tv.. 

t  i  sh  ll.it  etie I  V 

$363,300 

Vi, 

Knp  i  m  e  t  i  ui;  and. 

I'1  si  I'll  (IP.) 

$  39,800 

u . 

Su  pe I v i s i  i  ui  and 

Adm  inist  rat  i  on  (  8 . 07. ) 

$  29,064 

Sut)  Total 

$432,164 

Cont  i ni’.etu  lea  ( 10  .) 

$  36,330 

total  Cost 

$468,494 

Use 

$469,000 

1  >  4 

t  hr 

V  , 

C.  inip.i  i  i  s.  si 

l.Ue's,  Th- 
,1100.  I  ills 

Wi  t  ii  Itie  Latest  Approved  l’b-J  Kstimate. 

*  estimate  prepared  in  dune  1980  yields  a 
overall  hi.  rease  is  due  to  a  more,  precise 

A  comparison  between 
price  Increase  cf 
estimate  and  the 

addition  '!  m'i  url  t\  1 1  •  n  i  I  n>*  .it  i  .  ost  ot  $40,000  Including  K&D,  S&A  and 
nt  1  •  1 1 1  ii"..  i  h  i t  enoe  w.is  ii. O  in.  hided  in  the  original  estimate 
(>e.  .lu-.e  the  exist  in,;  hat  i  tni  v  is  within  a  seeuru  area  at  the  .Jeffries 
Steam  t’i.int.  I  tie  new  ti.it.  tu-rv  will  tie  in  .m  Isolated  area.  The  balance 
.  !  tile  lest  ■!  tile  pri.e  in.  lease  is  due  t  i>  t  till  more  detailed  design 
presented  in  tills  i  >M  r.  lative  ,>’  t  tie  <d>M  plan. 
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CY 

14, 390 
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l.K 

30,400 
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\.Y 
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i  *•  *<  *  :  .  W.t  *.  (  «  : 


Si  ■  ■  t  i  •  f.  0  -.t  i  i  1  ■  nt  i  ■  ui  !'■ 1  >: 

1 

I.uirip  Sum 

3,609 

l'i;  in/ 
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6 , 16  5 

65,391 
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Lump  Sum 

9,000 
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300 

LA 

900 

S'  runs 

27 

KA 
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brain  V. lives 

3 

EA 

500 
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3 

KA 

300 
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EA 

800 
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(  i'N(  l!'Sli>NS  AM)  RKCOMMHNDATIONS 


Oper.it  i  >  ’ti  And  Maintenance.  All  operation  and  maintenace  of  the 
r  omp  1  *’t  ed  t  .1 .  llltv,  including  utilities,  grounds  buildings,  boat  ramp, 
approaches  and  parking  area  wll  1  be  done  by  the  SCVMRD  at  no  cost  to 
the  Government . 

'  s  ,  (  on.  lusbms. 

a.  I'li  1  s  memorandum  Is  in  acrnrd  with  minimum  feature  DM  ter|uire- 
meut  s  listed  in  letter  bv  SAl'KN-GI',  dated  12  October  1979.  The 
proposed  project  plan  has  been  developed  within  the  guidelines  of 
KK  l)rt('-l-)  to  provide  substitute  fa.  llitles  which  will  compensate 
the  South  carol  ina  Wildlife  and  Marine  Resources  Department  for 
detrimental  pr'je.t  e! lets  to  their  facilities.  The  plan  is 
subs!  int  iallv  the  same  as  stated  In  the  GDM. 

b.  ’he  . apa.itv  oi  the  proposed  project  plan  is  bated  upon  criteria 
developed  111  asso,  iition  with  the  South  (Carolina  Wildlife  and  Marine 

Resources  Department . 

.  .  i he  plan  is  est  im.it  v.  to  ,  ost  Four  Hundred  Sixty-Nine  Thousand 
Dollars  i  s.'.b9,0u0.00)  whi.'h  would  compensate  for  adverse  effects 
t  the  existing  hatchery.  1  he  proposed  plan  has  been  developed  in 
apptopriate  . o.rdlnatlon  with  the  owner  and  the  overall  project  plan. 

d.  It  is  planned  that  the  const ru. lion  of  the  relocated  hatchery 
in  .  mpleted  and  rr.idv  for  operation  prior  to  redivereion. 

>•.  I  hi  i>wner  is  essential  lv  in  agreement  with  the  proposed  project 

pl.n.. 

All  lonsiru.  lion  and.  design  work  would  be  at  the  expense  of  the  Government. 
No  betterments  are  involved  in  the  proposed  plan. 

Vt .  Kv.enmendnt i.-n.  It  is  recommended  that  the  proposed  plan  and  attendant 
information  presented  in  this  memorandum  be  approved  as  a  basis  for  this 
office  to  proceed  with  the  design  "1  final  contract  plan9  and  specifications 
for  t  he  hat . her v . 
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SAHCE 


13  October  1972 


Mr.  Jefferson  C.  F»tller,  Jr. 

Chief,  Came  &  Fish  ’!mi.irwent 

S.  C.  Wildlife  (j  Marine  Kcnourcts  Dept. 

P.  0.  Box  167 

Columbia,  South  Carolina  29202 


Dear  Mr.  Fuller: 

This  Is  In  response  to  your  letter  of  22  September  requesting  guidance 
as  to  the  type  of  information  the  State  nieht  furnish  to  further 
Justify  bulldlrir  n  striped  bass  hatchery  during  Initial  construction 
of  the  Cooper  Kediversion  Project. 

s* 

In  our  poneral  design  report  to  htr.hcr  authority,  wo  proposed  early 
construction  of  a  new  hatchorv  on  tb.e  Santee  Elver  r> Ir.llnr  to  your 
exist  Inn  Cooper  Ivor  facilitv.  Our  attempt  to  define  tb.o  needs  for 
the  new  hatchery  was  mostly  la  reneral  torus,  consider  in?  an  approx¬ 
imate  post-project  flow  reduction  in  the  Cooper  i’iver  of  about  B'J 
percent.  We  also  Included  In  the  report,  a  copy  of  Mr.  Uchh's  letter 
of  8  March  1971  which  pave  State  views  on  the  natter.  However,  after 
conelderlnp.  our  proposal,  the  Chief  of  Fnr’ineers  has  reouP3tcd  additional 
Justification  supporting  the  new  hatchery  construction.  Specifically,  I 
an  directed  to  sulT.lt  information  pivinp  sound  reasons  in  response  to 
two  questions.  (1)  Why  construction  of  the  new  hatchery  is  required 
prior  to  tljic  determination  is  i-adc  that  the  fish  run  has  actuall" 
noved  from  the  Cooper  to  the  Santee  ’liver,  and  (2)  why  the  existing 
lutchery  cannot  be  used  even  though  the  fish  run  does  uove  froa  the 
Cooper  to  the  Santee  River? 

In  order  to  further  substantiate  cite  need  for  construction  of  a  new 
hatchery  durinp  initial  project  construction,  It  is  imperative  that  I 
receive  infomation  from  vour  Department  to  constructively  answer  these 
two  questions.  I  would  sup, pest  that  as  nuch  of  the  information  as 
possible  be  detailed  in  statistical  fora  and  derived  or  projected  fron 
reasonable  factual  data. 


EXHIBIT  1 


13  October  1972 


C*"r‘z 

AS.  Jefferson  C.  Fuller,  Jr, 

.  Webb's  letter  contained  some  comparative  statistics  on  fish  life  In 
tne  Cooper  based  on  the  low-flow  period  during  tbo  Fiimojtolls  fire  In 
early  1970.  If  dots  Is  available,  vour  similar  ana ly sir.  of  any  other 
periods  of  significant  flow  chan-os  in  tin?  Conner  "'Ivor  would  bo  help¬ 
ful.  linwever,  these  deter’  ill. at  ion;,  only  help  to  point  un  the  -  nr t i  1  t  ude 
of  the  pro1”Ct  imnact.  What  is  lacriny  in  our  justlf lcatlon  in  suitable 
information  to  conclusively  establish  that  post  project  fish  life  con¬ 
ditions  in  both  riverr.  nnd  corronpondlne  hatchcrv  procedures  will  r<>— 
latively  change  enourh  to  warrant  a  new  hatchery  on  th.e  Han  tee  ar,  an 
obligation  attributable  to  the  project.  Unless  this  information  is 
furnished  in  convinc i i detail,  the  Corps  will  be  obliged  to  consider 
that  detominnt ions  of  the  need  for  a  new  hatchery  should  he  based  on 
examination  cf  prototype  conditions  ar:  reen  :z  leno-d  hv  the  L.  5i.  l'lsa 
and  Wildlife  Service  in  their  report.  Sun.  an  arrangement  would  ter- 
uit  proater  assurance  of  an  oouita'le  solution,  to  this  ratter,  '..'.lie 
time  would  be  required  to  examine  the  prototype  and  perform  any  indicated 
remedial  work,  we  do  not  believe  such  an  interim  period  would,  in  itself, 
critically  affect  fish  life  or  hatchcrv  activities.  It  should  be  borne 
in  nind  that  the  project  is  considered  reversible  to  permit  corrective 
measures,  should  any  unexpected  severe  effects  develop. 

On  25  and  20  October,  a  r.ectinr.  is  scheduled  in  the  Savannah  District 
Office  to  discuss  and  perhaps  resolve  cnr-,(ntB  from  i  ieher  author  1  tv 
on  the  general  deal  on  report.  hepresentut  Ives  of  t  »c  Chic*  of  in-  f  r.rer  ■  \ , 
the  Division  Kni: inter,  the  Savannah  district  K-a-ineer,  and  uv  office  will 

tend.  Ihirinr  this  mootin',  1  voul.l  be  pleased  to  convey  nnv  addf tior.a! 

formation  concernin'’  thin  tatter  that  time  permits  you  to  furnish  me. 

Sincerely , 


R0LF.P.T  C.  KELSON 
Colonel,  Corps  of  Fnrincera 
District  Engineer 


I 

I 


I 


Cr  .,//'?  '■ 

C,  'r  :??.  /  Ccr .  '.'7  •'*  '*& 

•  -  ■  *  i  •  r  r  «"*• '  •  *  r  •  i  .  »»ii»  / ».  -»  '  ,  *■  -» r**  »»  /■ -  r  r>  «»'■>»•  r»  •>  t  •  •• 

I.1  '  ,  I  -  .  /  ■  .  I  A  .  »  V.  V  /  »  .  •  ■  »  / 

•  I*  »•*.*«•  I*  I  I ..  .  »  Ca ’  *>  1  i.  w  Li1-  f  I  J  iU  *  f.*  */k.  I 

f*05f  orncr  ooc  if./  columnia.  south  Carolina  29?o? 

JAMES  \V.  WED",  EipcuIivc  Director 


AT  MAN 
C  i  *■  I  ;  1  ■  r;  r  ■  v  i 

L>.  (.  fc  •  •  I  A  »•  I  • 
rmiHAi.i*  » 


CK  t  olicr  Ph .  1  ()7.' 


jEFrrnr.O':  c  riiif 

CHILI  (.*  "  I  A  ’  ■  .  >-  i 

f  ISM  MII.H.IA'M 


Coir  i  ■  *  1  P  '  •  •  r  1  C  .  N>-  ]  ■■"II 

[->  J  •  1  i  ;  i  1  ’  ■  ■  r  *  <  i 

CT i ,  i  1  <  •  :  1 1  i  t  :  .  ■  ,  ,  C  "i  J  ■ 

r .  o.  i<  ••*  ■ 1 1 1 1 

C  )i.  ■ ;  1  i  >.  1 1  :  ■ ,  S’  •■! .  - 1  .  i . .« 


of  1 


Pear  C'r *  2  < 


1  Ni  1 


At 

t  la- 

s  -  i-t 

i  .  1 

M  7 

r.i  • 

ft  ' 

n< :  (1 

t  )i 

<  : 

..  c 

fat  e 

r  P  i  •  * a  i  a  i  c  .  •  • 

Ccir,  in.  i  a 

«,  i  Oil 

V  '  ■ 

v ;  a  :  i ; 

i 

: 

t  )j 

at  ad 

,!  i  t 

it:. 

.  t  i 

J  11 

.  ;  •  f 

ii  .i4.  !(»:’  i  *  n* 

• 

.  J 

for  c  u 

-.t  i 

U'  \ 

.01  1 

•  1 1 

U' 

•  *ti 

la  ■ 

hat 

r  i ,  ■ 

par 

t  of  tl.e  pro; 

A 

■  .  : 

Co  •  i 

!  ‘  .  v 

.  - 

k .  : .  e 

t 

t « ! : 

.  1 

r.  i 

■  ■t. 

fill 

t 

lob 

•  V 

1 

lf'/l  >u,.i  ja. 

■  - 

V  i  (At  u 

r.  (  v*. 

i  !  !  t 

a  ]. 

t  l  < 

( 

'*•  l 

Jit* 

»  I  .  ’  j  \ 

h. 

i  ?.  i 

<  »  I  * 

a  t 

i  Oil 

iiia:.,;:  Jo;  _,i 

t .  ~ 

f  i  cal  i 

on , 

i  >. 

.  \  V » • 

(  t »:  4 

•  1  J 

<  A 

v.  ; 

! ;  i 

)’  ■  'a 

i 

•  'j-. 

lie-.' 

CO 

;  ,  p. 

Cu:  t  i  .,  V.'i,  .  '. 

anti  ] * . 

V  1  , 

t 

*  ■?'»  •  i 

.  . 

,l  . 

.  :*: 

» •  t  >  1 

.  !* 

:  u 

r  i  ■ 

V  i 

■  •••■:  i 

•1  (  'a  I  [Jl  J'*!  7 

* 

and  t  < » 

\  ■ ,  ;  :  . 

i  ■  : 

:  < . 

t  h 

.  ».  I 

ft" 

I  . 

1 

su 

la.  ,  t 

the  1  ill  i  (  ..  j  I 

far  1  i:i 

I  3  I. 

»  <  J 

: . .  •  t  .  - 

1 

■  < i 

y*  * 

vi  r 

c  or,  . 

(it  j 

at  1 

1  t 

V.  i  ] 

1  la 

i  r. ; 

*1  At 

t  i 

Cal 

ai:(! 

i  nc 

f  f  a  c  i  i  • 

nt 

to 

t  ran  e: >or  t  ad. 

il 

lire  - ■  • ! 

i ;  •  i. 

;  / 

. ,  t  , 

•  i  ‘ 

:  \ 

i  1  1 

to  th 

L*  C 

v  f  «, 

t  i  no 

ha  t  c 

her  y  la  ;  au  a. 

f 

; 

low.--. 

'  J  < 

V 

>  ‘ 

i  v » ■ 

1 1  ’  i 

lin 

■_3  ;» i  j  c  i 

t  j 

«i 1 1  * 

t  a 

tii-i. 

.  Ad.u  If  et  I  ; 

•  \ 

ba 4  if 

‘“i" 

1  » 

1  J  v  ■ 

!  v 

•  a  (i 

i 

"la  1 

i "  ,  a 

I  C 

c*\  t 

»  ,  .  •• 

t  •  i 

y  -f- 

f. )  t  r  v.  t  v  a.' 

:  y 

{  OX  I  I  ( > 

;  i,., 

: .■  *  > 

i  i 

: 

r . 

.  1 

IV « i  *  « ■ 

:■•■!, 

e  V  ‘  ! 

d 

r  t  f  a 

1  (  <  i  !  y  * .  i  llic 

] 

'  *  • 

sn'l  }o 

'  7  h 

•  *  f 

*,  jy 

T  r  ■ 

art 

; .  t  >  ( ‘ 

*  -  1  ,  . 

'  «  MJ 

<•  r  \ 

7 1 

r.i: 

•  •j  p 

*  ,  t  v  .  *  .  :  ,  •  .f»7 

\ 

e  , 

llX  C  (•  ■  ■ 

IV'' 

i  <. 

Vf‘ 

*  1  * 

1 

•  1 1 

e>: 

1 » V  I  .  * 

JU  v 

d  t. 

V  •  * 

vM 

th  ( 

. .  i  i,  1  i  : ..  .  per 

7'.  •  i 

whe  it  ti 

I  "( 1  1 

j  ’ 

J  V  « 

*  r 

t  1  .1 

■a 

;  111 

ltd  > 

t.r.j 

d 

>.la 

!.( 

e  ,  t 

o  t he  K ay rtf. 

V 

;  J  ’ 

Hale  la 

I  >•  f 

Ol 

suli 

■|la 

I.  V 

:  n 

UUC 

.  <1  :  p 

a»vn 

1  lr| 

• 

In 

ou  r 

ex|>< 

j  i  < 

•net 

) 

at 

lea  el 

AO 

pc 

2  C  V 

nt 

Vl  C  >  I 

t  al i ty  has  r  < 

■  s 

U  1  t 

in  adult  e 

is  I  a 

U  3  * 

lie 

c  t. 

*r.  S  *  t 

r  y  to 

t  r 

AT1,  s 

pox 

t 

then 

fro.n  Santee 

f\ 

:  v* 

Th  i  <-  r 

*  3  n 

it*  o 

f  mu 

be 

M 

of  for 

t  ■’ 

t  O 

Stft  V 

n 

the 

fish,  i nr  In d i 

r  i 

'  7  ; 

U  SC*  Of 

i,(  .i 

*  A 

It, 

U  A  U 

aid 

i  7 . 

•'» 

potae 

i.  i  u 

p 

cm 

«•  7  i 

te  ar.d  atrifl 

A 

v  : . . 

In  add 

:  t  u; 

> 

tli'ai 

i  i 

•,!) 

v.h 

iC  li 

rlo  elirv 

ivo 

a  v 

t.‘ 

Weak 

erred  to  ’he  ; 

iO 

i  r . 1 

that  t  la-  i 

(J_J  S 

<■!.  1  .. 

Ills' 

u  ai  c 

of 

pool 

Mu 

a  1  i 

ty- 

CXr  I 

records  lu  re 

; 

n  - 

die  at  e 

ari 

.i  V 

r  «iuc 

l...t 

eh 

of 

•Jr. 

|  n  :  c 

LTIt 

of 

gs 

obt 

ained  iron  Coo 

Ri  ver 

fish 

;  the  rv 

All 

ha  tch 

of 

eggs 

fr 

cm 

f  i  sh 

tran 

sported  f r on 

s 

a  n  t 

River 

wa  s 

10 

per  ee 

n  t . 

t 

EXHIBIT  2 


PACE  1  of  S 


Coli  :..  1  Rob, 1 t  C.  N<-1  son 

r.ux-  ;> 

Oclobei  :r>,  ]<)72 


When  t 1 

.  • 

(  ap.d  I 

J  i  t  v  of  S.ii.1  i  R  i  vi 

i  to  |>! 

otluc  <•  mi  f  f  i  c  i  ■ 

r»t 

bro('i! 

I  i  ■- 1.  1  ■ 

’*!  P  ”  1 

<  .Vi  l  ha  1  <  lx  ■  r  y  i  >;  '<•! 

t  i  on  J  n 

cx.vj  i  nod  f  t  hi 

<,  i 

t  u  /  - 

1  ion  , 

•  lain  1  ■ 

• .  b  1  i  , 

i.  .  In  ]  'J7 1 ' ,  thx  ■  1  < 

a  i  ,  ilu 

i  oil  v;a  tot  f  J  oy 

:  u 

Cooper 

K  i  v .  ? 

ii  .i  n 

>.u  1  T  i  r  i  j  >.iu(  i  1  y  of 

fi  .h  th 

on-,  it  wan  fa 

O'', 

/,  r  y 

to  <  x i 

,  1,  !  at 

1  - 

a  t  lla 

1  1  <  >  J  o  v  i :  c  t  1  ]  <  *  <.  \  \  ( 

! .  f  1  f  <J  1 

1  in  S  nit  oo  R  i  v  <■  r 

. 

How,  v. 

;  ,  .  :  i  ' 

. 

|  ,  ,  ,  ■ ;  •  J 

jar.  •  nt  or  t  hat 

i  «t  r  1  s  1 

i  y  p:  ofiiK  1  i  no. 

i  <  ■ ' 

•:  1  t  ol 

fie:.  :■ 

.  ,  ;  •  ,  .  j 

.  V 

.  :  t  :  ■ 

h  it  1  •  i : o'. .. . 

!.)<•  tl... 

1  Sal  1  t  oo  "iVll 

1 1 

l 

(  O  VI  '  ! 

*  "  '  '  *  l 

ant  !>  ■  ! 

.  .  ■*  y  t , . , 

t  la  y  d  1  d  t  hat 

. 

A  «.  yo; 

*  » 

. 

i  ‘  '  *1  '  • 

• .  ti.<  X  •...«!  v  .  •  a 

1 I  al oa 

,  who  i a  •  i  o  1  1  .  i. 

4  i  < 

c  f  f  (  •;  1 

,  i  «  ; 

a  ' 

I  ]  .  .  1 

:  ■  1  t  v .  1  :  t  .  I  :  .  .  O  I 

t'o-  | 

:  r.'i.i  o i  avail 

1  r 

f  l  i 

!  .  ,  .  ! 

1  ,  1  1  .  Thm  .  V..  1  , 

,  t.trnl 

V,  : * •  >  1  t'ariy 

■  : 

i  ;  .a 

thm  , 

1  !.  w 

c 

'■  *  1  1  *  i  * 

,  d.  J  a  no.  .  •  t  Ud  .  • 

,  r  i  •:  -o 

:  t  .  d  in  tlx-  a  ■ 

T.U.t 

] 

:  1 

or  ] 

I'f  v.d,  .!  rnrfh. 

i  •  •  v  :  ; 

:  .  ■  o;  tin-  • 

i  i 

of  th 

‘  .  .  •  - 

-■ 

.  v.  r  ; 

■I  n!.,t  ••  n,  a 

)  •  !  v.  .  • 

1  t  h..  t  of  C  ■  , 

r 

• 

»  \ 

i  .  ,  t .  »  ; ,  , .  i  ,  j  <  i ,  « 

»  • .  r  '  •< 

■•■■at  o'-  .  t  1  ;  •  ■ 

.  \  \ 

it  «.  .. :  • 

*  ■  ‘ 

C .  ,  .  < 

\  .  .  •  ll 

) 

l  •  "t 

,  -  •  * 

1  . :  j  :  • 

hit,  I  populat 

<  ••  , 

\  ) 

i  <•  -.t) 

<  :  /  • , 4  * . 

t  y  l  ■ 

;  i  r  J  :  ■  h  I'm 

In;;  ini 

i  «  <i  i  •;  ■.]();]. 

(>•.,  }  ,.! 

;  ; 

'  *  i  '  1 

• .  1  (  ( • ;  •  .  i  :  !  *  j  !  l  •  :  • 

:  •  •f;.t; 

•an  O'-  hi  nod  1  i 

.  J, 

IK.,-.  < 

»  »  1 

-  •• 

I,  ,  1 

•  t"  )  .  t  tn  .  ada  1  t 

1  l'‘l  1 

o  (nop  ,  P  .  V.  1 

'  ( / 

)  - 

lev.  . 

!  ,  ' 

) 

.  : ,  .  I  ) :  !  •  :  d  n .  •  t 

O  a,  !  I  ■  , 

i  ',;i 

( ; ; 

4  \ 

fish  1 

- '  i  •  :  , .  • 

: . , 

.  .»». ..  •  !;  .  A  J  4  i.  a: 

4  |  .  J(  t  • 

•  1  .  .  . . h  1  . 

t ' . 

t  V.i  »  •  •  , 

*  .  -  :  , 

.  t  t  ;  I  :  i-  •  .a:  ■  . 

t  h.  t  O  1 

■  dot  bf 

t  h 

.  \ 

iui'i  ;  i 

]■:... 

* . '  i  :  J  .  * :  •  ;  •  1 :  ;  •  v  \  '■  ■  • : .  t 

;  ■  t  :  ; : 

!  1  a  •  • .  w  1 ,  i '  !  i 

1 

»>*•«  n  ■ 

: 

ti  t 

'll  *  •  .  ‘  O ;  !  ndln  . 

' :  ait:: 

a  ;„1  ‘  paV.'l.  i !. 

\  1 

redtx  . 

t  )..  .  : 

< 

!  1  >:  i  V  .  Va  1  v.  hon  t 

In  •>'  al  v 

2  t  *  l  VI  I  1 1  V '  ( i  to  i 

•  r  1 

-  ■ 

Riv,  j  . 

It,  -nai  d 

■ 

t  b .  r 

t  I ,  ■  • :  t  hi::,  o  !  v. 

hy  v.  o  n 

ii',1  th,-  now  h. 

t<  h 

oi  y 

OJ  >t  *  J  «*.  t 

a  1  . 

* 

\  h  • 

:  ,  t  1 .  •  [  In,...,  , .  i  .  i  . 

dat  ,  d  1 

1 1  (  (  ■ ;  i .  :  1 '  i  v ,  • : 

o 

llaVe  .. 

In,.'!. 

;  ;  J  «  , 

■1  *  *  i :  ;  '!<.».•!  j  i  t  •  i  v;c 

• r.<  ♦  ■  . 

1  n  add  :  t  i  on  1 1 

t  i. 

‘  1  ) 

V.  i  •  u  f  1 

,  j  tin 

;  ( 

1  j  ■  .  .  : 

,  "l  .  J  ,.(  \  V. 

a  i  d  .t  a 

F  i  i  s  t  , 

w« 

<  !.l»  .  1 

t  t  I .  of  f  I 

v  obtai 

nod  f  i  on  ]  d, ,  ft 

tin 

on  !, 

197]  a 

}<•>:.  :  v. 

’  I, 

lia  ; 

•  •an  da  :  I  V  (i  .  •  '  f,.,  I  '  o 

1  r  t  h  •  ■  R;  iiopo]  ;  -  ) 

y<  i : 

1  - 

t*l  Of  t  1 

I'].,- 

: 

dvU  . 

F  i  1 .  •  u  ■ y  and  M.inii 

as  oht 

.,  i  nod  :  i  o  .  t  lx 

» 

,  «  V 

Caro]  i 

t,.v  l\H,  I 

i  ( 

S'  !  V  • 

A  •  t :  i  • , :  :  t  y  .  F  <  1  •  r 

VI. W  y  a!, 

i  Milt  Ii  1  ]  t.'W  ■ 

Tt  I'  (  1 

lifted  1 

,111  ‘  * 

1 1. 

Is  »  • 

the  [ .,  ■ !  .  ',(1  ila  i  j  ra  i  v. 

1.  :  t  h  s  t  i  l  p  d  ha  s  s  a  i  , 

i 

- 

grai )  t 

1  t'.  ll 

•• 

1  ’  * k  ■  •  ■  * 

ro;  <::  •  ...nd  ,  tin  s  r:  ; 

mat  :  on 

hoi  n  f  |  lariicl 

«iu 

W  ;  ,  ■  ;  ! 

by  tin. 

altl a < 

i  i 

on  Me 

w  i,j  tlx-  r  ivor  . 

PACK 


of  S 


•  *  M 


Colour  1  Robert  0.  Nol-.on 
I ’.too  t 

CXtobn  ’> .  ]o7;> 


Vol 


M.'it  <  h 


!  lb  ,  arid 
M.o  <  b 


i 

*’  *  i  ' ' 

11,17) 


i  -.mi 

R  .  v.  i  V.  .  )  !  !  .  •:  ,  t  • 

1b  •  •  •  •  ;  : 

|r.  ■  ■ 

v. i  at.-  •:  •  I  i>,  •  • 

v.  I.  i  .  ! ,  •  .,1  . 

ib.  ;  1 1 « i  1  i . 

I  '.  .  .  .  .  :  , 

a  T  t  t  a  <  • 


f I  .  1 


Frv  lb 


in:-,  v 

r-i,' 

10.' 


■7  <i  f 


:  ‘  ,  rl, 


l  .  1  ! 


v.  h  •  : .  i  j. 

I  1  1  •  : 

1  b  i  ’  s  *.  : 
jit  f >.'<••  ■ 


i  i  ••  •  . : . ,  1  >  ■  t  b  t 


1 1 r  f  1  <  ; .  t  i  .  i  .  v .  j 

in  al.ot  ..  i .  til  lo  .  <  :  •.*  i  .  j  .  :  . 

few  f  t  •.)>  w!;  ;  i  li  r.  J  ;  i  I.ir.  .*'.<■  1 1  J  It 

A  >.  |>i  iv  i .  i  .  !  y  ..1  .*1  ai! ,  lb-  ••  t  :  .  ;  -  d  b.i  ••  .  popti  1  a  1  .or.  in  S  '•  1 1  •  .  ■  !'  v 

at  pro  •.»•!. t  i  •  •  . *  t  >  ■  •  <  ■  ■  •  ’  ,  v b •  ).  a*  r  <•••.-  (  -v;*  1 

r t  ;  i’. a  1  > •<:  ,*t  . ,  ,  :  .  ...  ......  •  «. .•  t  dip  •  up<  :t  >1  r  a  ■  1 

Kbit  b  ltr.fi  tbr  j  l  to  I ' .  .  I  :  b.i.’.f  at  b  1  he  j  .  •..  1  ;  sh  t.«  t.  :  1  1 

bo  able  It.  col  It  (l  at.fi  U.iii  .|‘M  t  io.ll  Sat. loo  R  :  vot  1"  l.ort  1  In  so  l.ivi 

Wo  have  If'.  R  .  .  i  into  It..  .  f  i.:.o::u<  1  .  :  1b.  :  luat  ic.ti  sb.t  t. 

t  ho  Cot  p*.  1  t  i.  t  •  1  o  ib  1  t  n  (!.  ■  1  1  .it  .  F  u  t  .  i  i  •.  1 1  1  |><  ;1  b  .  •  -  opor.il  ioi.  - 

will  undoubtedly  I.-  i-.ff  l.i'.iv.-ly  i :  .  :  .  *  1.1  1  .  a  a :  d  J  1  .  1 1 1  j  - 1  .  • .  t : 

At  prose*:. t  ,  i  .  pm  1  .  ro<  oivr.i  lm:i  tin*  strip.il  I ' . .  •  -  C  or-:-.  i  t  too  .  :  t  h 

Southern  bivinoi  of  the  Ann  it  an  i  isbn.  ■  StK  'i  tv  slum*  that  ati 
average  of  10  peri  rnt  o  1  the  I  :  y  nn-ivccl  ate  su<  u*s>.liil  ly  rcv.rf.l  t  ft 
f  ingorl  ii.g-.  (  1 h 1  .  .  •  :  h.  s  )  .  I  'ml  ad  >  t d  1  .•  ;  b  p  t  t «  r.t  ill  :  m  •  .  a.  ••»* 

as  i  esc.irc  li  . ; i  <  v  i  ••  n.u  tt.g  t .  i  br. .  ,  u  o  ■, ,  but  to  bo  con  •  n  at  t  Vo  we 

will  use  cuiii'iit  :  .  .;a :  .  f. . 


t  .  , •  ■ . ,  t  :..  j  . .  \ .  n :  ]  1 :  i  .  i 

..t  t  ,  ami  t  !,  ...  v.  .  ’.  1  {..  :  . 

f  ”.  ,i I  .'it  I  f  •  .  t  .  •  .  I:,  lit!  : 

.  ; .  i  t  v.' .  1  1  ( ■  v.  •;  t  u ,i  1  1  y 

t.  :  R  l  v .  ■  cvff|  t  lit'  t  1 


PACK  3  of  5 


C'c>l<>!.<  1  K'<>ln-rt  C.  No  ]  r.nn 
I'.iOr  *J 

(K  t  I  'In  1  ]Q7? 


T  tic  I’o  1  1  u  1  i  <  in  (  <  i  t  t  i  ■<  ■  of  t  In  •  ?•<  >u  1  h.  ..  t  « •  i  r .  I  > ,  v’  i  o  ! 

Ar.ri  i  i  a’,  !•  :  !i  i  j,  •  irlv  pi ...  ,  .1  r  o- ■  f  a :  v  v..  ]  *.  t  r  .  p 

barn-  1>V  i  :  K  >.  I  ,  !'•  -  l  pi;  •  ).  I'll  1  ]  • :  \  \  i  : ,  (  (  .  ■  :  1  t  I  I  1  •,  f  •  •  ill  I  o  , 

till  i  r  -  Hi  !i  ‘  t  i  i  ■  :  •-  v.  ■  ■  i  t  1 1  7  "  .  An  ,iii,  !  1 1  ■  .  i  ;  .  ;  i : 

( ( ’i  i  ■  i  l  v t  .  v .  ;  t  !, .  s  t  t  •  -  of  I  1  ■.  .1  i  1 1  i  I. .  v  ■  v.«  l’io  o  t  1  1  i .  < 

oil  .»  *  i  .  ;  .  vi  ! . .i  •  :  i  ; .> i  (i  ] .  •,  >.  <  •  f  s  i  .•(  . 


G.\ .  i  t 1...  t  -  I.  f  i  :  i ■  :  !  ■  r.  ,  u  <!  :  ..  ;  ;  t  h  '• .  7 !  1 

1  p.  :  .  •  :  <  :  1  f  J  '  VV  pi  •  ill-.  •  i  >  I*'-:-:  I  *  . 

v.  i  .  '■  .  i  I  c  'ii :  1  i  v  p ;  ■  o.o  *  .  ■  1 .  ■  i  !,•<•:■!  y 

(  <■>.  ,  1  •...>•  1  <  ;  .»  >,  <  -  •  '  •  hat  >  !.•  i  y  ,  ‘  ■  .‘tiii i-.i  •%  J  1  <>  .  1  1  i . . 

Vl,'  •  •  • 

(•.  •  .  t  1  'l.-r  .  f  ;  on,  v.!.  ;  <  h  •  t  »  . .  v  •  loo  t  h  •  p'.i ;  ; 


1  !  .  .  i  •  t  '  , ■  t  , 
]  •  '.  v  ■  : 
i  :  ■  •  : 


o :  ■ : :  t ■ . i  f  .  :  !  :•  ;  . -J  \  n;  t  :  .  ■ 

:  :  ’  ! . .  i,.-..  t  <  ?  v  *  op.  i  ..t  .  !  .<  t  t  i . > 

i  ..  i  .  :  1  •.  <:.  pit  5  .  i  1 1..  * .  1 1 . 

>  I  ■,  .  •  ;  !  .  *,  i  t  to;  ;  i  y  p:  ' 

•  ;  ;  .  •  t  •  .  ;  ;  1  ■ 

;  ,  ;  ■  i  .•  I  :  •'•••!.  J  :  ;  •  ■  ' 

'  .  ■;  ■  :  ■ ;  !  1  ;  ;  n  :•  t  o  ;v  I  J 


1  .  1  ■ 

; 

> 

:  i 

<  >  1  !  ■  ! 

.  V 

•  J  •  . 

«  >1 

lit  h  • 

t 

M  1 

< 

i :  ; 

it!'- 

-  ■  !, 

•  u:h! 

;  < 

■  /;?  •  1  r i: 

1  *  '  f  ’/ 

o  t 

. , .  ( 

.  • 

, 

J. 

(;  ■ 

\  t 

! 

:  . 

. 

*  ; :  . 

1 

!  . 

i  \ 

. 

!  :  i. 

. 

1  .  . 

t 

1  .. 

.  i  ;  « 

. 

1 

r, 

W  »  "  1 

1  - 

O  .-.I: 

t  1 

.  5  \ 

( - :  ( 

o; 

oo.  i  : 

n 

! 

J 

1 

\\  t 

i  .  • 

,  ,  i 

(  poi  . 

l  *  • 

■ . 

!  *  : 

’  .1  •  t 

'  ' 

*  . ;  \* 

i 

*•  c 

! .  *  •  I  >  1 

c-  ; 

;  i  \ 

"i 

t  I  . 

U 

- 

so;::  i 

o 

: 

•  '  t 

!  1  , ; 

•  • 

:  i  v 

»  . : 

a  1  \  \  l 

y «  .  • : 

a  ]  l 

.  i 

v .  ■. : 

• 

V. 

* 

! 

a  v* 

•  ■. 

1  i  •  io 

i 

t 

. 

; 

•  !..  i  : 

i 

.  i 

t  ’  f 

.  <  n. 

•  •  i  : 

. :  ) 

o 

t ; 

I 

V '  • 

.  i  •. 

'  I 

. : . 

(  . 

!  o!  i  , 

, 

. 

in.-.  .  ■ 

1  .  * .i i. 

.  » 

. 

j  <  ( ;• 

t  ’ 

. 

t 

u ; 

■■ 

1 

i  .i  . 

< 

t 

1  .pi  £ 

I.,.- 

«■ 

o;  );y 

•  !  .  f. 

J  O  I  < 

\ 

'  1  > 

i  < 

-  < 

v  <  ■ :  ; 

.  ••  1  J 

> '  i  ,i 

.  c 

iu 

] ;  i  i » • . 

] 

ho 

>c  vt»u 

.i :  < 

« 

u :  J  :  c 

] 

.lit 

j  y  :  n  1 

in  i-ioi! 

a 

k 

t  ho 

.  1  u 

V 

(' 

r 

.tii; 

t)«t  ^  * 

\  o 

■  t 

■  O  -  ( 

, .. 

i"  1  •' 

) 

o<»  , 

as  \  ( 

tin; 

V.i 

lu 

o  to 

t 

J ,  ■ 

s 

t .. 

t  o 

oi 

S'.uf  M  ( 

.  s  t 

<  i 

t  ho  .  , 

V.i  1 

vlf  t  u 

mi:.*  r 

>U  V 

ot 

hoi  5* 

t 

.to 

c, 

a 

:ui 

;»  > ,  t 

t  i 

V. 

.  in. 

■  to  t 

II'  1 

i  •  i  a  1 

< 

t»v.  • 

i  i  * r*i  *  ■  n  X 

.  Wo 

ha  v 

i  ' 

r..u!o 

I  ) 

• !  '  t 

! 

OU 

s  \ 

:  :  '-r 

by  1. 

1 1 

: 

1  rl  ' 

l  •- 

.old  rr.oo 

t 

I  /  .  i 

• .  to  .. 

t  !  o 

t  h  . 

s 

t 

i!H 

i. 

.  t 

ijd 

c  lar 

ty 

1 1.. 

Ci.itt 

■I  f 

O I 

your 

por 

-.orino  1 

4  of  5 


/ 


CONSUL  TING  INGIN  LIUS  and  /’/  AN  Nf 

A  VIHC.ir.'A  i  :  '  •  ; '  '• 

■'<  >'«■  J<  I  II. IT  V  l’)SO  M.LM  . ,  ,<  .  „ 


1 1  !  •  .  -it  t  I..  A i  ••  v 

Clot  I  1  r  .  t  r:  ;•••.»  s  i  t 
Cot  n !  !  r.  •■!•..  .  i  •. 

r.  o.  '<t.i 

(  I.  1 1  ! .  ••  (  i  >n  ,  U  it.  !  :  i  ■ 

At  t  not  Ion  :  “i  .  1  I:.-  1  • 

K.  I  .  r .  1 1 .  .  :  > '  .  •  .  1 

Ci  t  !  ■ 

Co: 1 1  :o,t  1 

1’iot.  t 

(  I  1 1  •!■■.::  : 

It  V*  I ■  I  |-!i  .  .1’.!  ■  ' 

('ll  '  ’  i  ■  ,  ,  !  ;  •  o!  ■  :  1 


; •>,  5 n  v.  : .  wiM  .  :  t 1  .-  v.:i  :  •••:« 

WO  Ci-  .  .  !.  ,  ■  IV  w  :•!  •  -  ■■  t,  :  .  it 

t  ft  ••••  •.  i .  1 ,  . : . .  :  ,  ;  ■ 

!  t  s>,  ■::!,!  \  •  •  not.  i,  ■  ,  »>  ,?  ,t  in  i  ‘  t  :  ;  ,•  m  ■ .  I  ’ .  ,  •  t  v  .  .  .!•  i  o  l  . 

lot  \  ■in  J.  Vi.  v*  •  •  :  . 

It  ■,  .oi  It  tv,  ,  i  . .  •  i  •  .  i . ,  i  i  .  -  t  i  .  ,  !  !  :  i  ■-  tli.it  von  t  .  .  1  .!  u  hi  !  ,i  ! 

t  tu  not  oy  on,  !  ,  , .  I  ,  ••  1 .  o  -  *  i  !v  i  o  . 

A i  i  I  n  (  nv  t  1 1 . r i ,  1  ■  lot  v.  iir  tit’-  .no!  ,ni  1 1! .t t n  u  on  l  lio  : -  i  t  o  . 

Vo  i  v  truly  you  r  •  - , 

Bt(  HACT- N,  INC. 


lion r  v  (-itI.  li  t  ,  II,  I‘ .  I' . 

O t  I  loo  V  iiu,’i  r 

Mi  /ml 

I  no  Insures 

EXHIBIT  3 

OfflCIS  BAlTlMORf  MARYLAND  CMAAliSTON  Wl  S  T  VIRGINIA  HARRISBURG  PtNNSYLVANIA  UWISBURG  PtNNSYLVANIA  VtMPHlS  UNMS.lt 

WILLIAMSBURG  VIRGINIA  WASHINGTON  DC  YORK.  PENNSYLVANIA 

Svtmtof  to 

DfWAAOM  MARTIN  t>  ASSOCIATES.  INC 


I 


1 

I 

COO!'!  R  K  1 V I  '■  1 1 ' ' ’ > !  Vi  I  n'l  HI-intii'T 
HI  i:v  I  !  v  r i':-*:  i  v  f  ■  (!'•;■’  f ' >"*f  i  \\.\ 
r i si!  h \ : ni'  i'.v  ;■'!  ■ 


“i  >  :  i  v  \ 1  ‘si;  '  i;  i  ■  :  r;\  ;;  r  i  ■  i  .  !•;•  im  •;nfi:r;  •;  ;>  ■  ■  \ *;  i 

1  !•;  I'"  •:•'!*.  \  . o:  i  i  mi  ha ii  ii:  v 

A  i  l  <>  li'i  K  !'  I  Y :  K  I-  i  !•»*.  ii  !!n;  Si  : 

'I h'"': I  i\  AO  :  •  •  : 

( '  i  ■  r  i  •  ‘i  (I  !  n  v  I  !:<■>■  i  1  i  *  Mr.  I.livi'ln  I*. ! 

S.  C.  Wil.Mlli'  Vi  r  !  n .  •  R,  ■  v.  .•  ■:  TVpt  .  -  Mi.  Ink  iv  1  • 

Mr  .  K i ■  r ; ■  I  <•  Hit  i  .  1 

I  ■  it  l.i!  i  I!,  tn.  In  .  -  Mt  .  Ili-nrv  C.-rha  rt 


A.  !  I  .  •  .  ,  ■ .  .  ■  I  I :  . •  i  .it:*.  I  •  .  I  ••••  :  »  .  t  •  I ■  ■  ■  i  v  .  " :  . 

!,  iv  !.  I  ,!  ,  »  , .  .  •  r .  ,  ,1  >  .  •  • , :  v  :  !  |  • .  r  ,i  in  .  .■■  : 

{»•!..  (  ■■)  \  .  ■.  •  •:  t  t  a  :  i  .  :  •  ,v  *..•  .i!» f.- 

t  ■  ;»••••  i  i  •  -  t  •  :  tv  '  ,i  . !  i;  i  :  :  ; ■'  :  !  v;«. . 

H  .  A  • . •  i :  ■  i  i  v  It'  ;  •  .  i  1  :  *  :  :  .  .  :  .  v  s  i  f  i  is  u:t !  •  .  . 1  ,  v. : : •  ■  i 

;  !  .  .  •  , !  i  •  wits  It.  .It.-  i  i ' !  .'iiit  •  .  •  <'•■;■!  !'•  •  I  C  i  . 

('.  .•  -  :  i  .  1  :  ! •i’.  !  tv.,  t  )  --  t  !..  i  >•  i  r  .  ■  J .  ■  rt .  i  !  i 

i  ■  !  . .  .  ■  in  t !  .  ■  : 1  •  ;  i :  f  •  t  '  . 

I  * .  "i  !,  v.ii.  ,!  ■;  ,.f. ) ,  "  -  .;i  ;'.n:  •  !  i  'ii !  ti  !..•  .in  "!!>■'..;•!  in'". 

I  .  Mr.  Hit  r  <  •  1  : i ■  • !  .  . !  t  '..it  I  a  I"  .  i  . 1 1  >  r  v  •  !:■  i  on  : •  1  1 1 :  :  <  ■  •  •  a:  t  I . .  !  1  v  a 

" : 1 1  1  !i. 1 1  •  l  v  r .  ■  ■■  ■"  with  a  .  i  si t  in  1  1  *■.!  «-nv  i »  ■  sr-  <  at  . 

V  .  U'.i  t  <■  r  Sum;.  1  v  - 

1.  1<  I-. } > i •  r  a t  ii rr  -  M)  -  OH  ilrprios  1  -  iur.!  f  •  1 1  1  lit  .nl.it  i..ii 

2  .  |'li  7  .  S  -  m  .  S 

1 .  (>>:  V  f.  II  -  1 1  II !  .1 1  ill 

U.  Iri'n  i  nut.  nt  -  pi  'H.ihlv  i  an  he  as  hi.'li  as  1  p  .  p  .  pi  .  ,  ln  .t.  i.l 

ni"  .01  p.p.m.  as  net  mi  In  priv  Ions  i  n  r  i  i-spnniliiui1 . 

b .  Wati-r  supplv  t.'  lira-  ■<!  fish  .an  In-  il  i  ..  mit  i  iuicd  ilnrinp  p  .'vvr 
itht  vi  in  !  ■■  s  ,  hut  n.’t  to  hatcliliiv;  roon. 


pa pc  1  of  2 


1 


c. 

Far  11  1  t  v 

lave 

i  j  t  «*. 

m  i 

>e  1  ll.mi 

•eil  to 

fit 

coni!  1 1  ions 

-  may 

bo 

.■lb  If 

t o  improve  vv 

rV  s; 

i  in 

Tanks  .ire  n.-e 

tl.'.i 

is  1 

lol  lew; 

1  . 

One 

for  * 

.1  I 

Inpei!  f 

1  •  h 

2 , 

One 

for  ■ 

i;.p' 

1  i . >  il  l!  . 

■Iv  -'.0 

i  u'  \ 

«.  -  or 

l-.epn 

n-at  -  .1 

T . 

One 

for 

1  er. 

lie-;  - 

?(>  -  e 

ocii  ■ 

,i  •  y  r,  .  . 

it 

11. 

I'ep.irt 

■nt  w . 

Mil,! 

1  tk 

1  leaf 

ever  t 

.mV  . ,  > 

m  • 

I . 

I’.ii  k.  1  iif 

a  i  ea 

*.1,0,1 

!•! 

ant  1 1  1  p 

ate: 

1  . 

V  1  •.  1 

tor*. 

- 

*..IV  '.cli 

eel  lui 

1' 

)  c .  i  r  • » 

• 

2  _ 

Fi-pl 

[  oVtV 

•i  - 

•.  IV  H 

to  10 

1. 

Si,!; 

• 

t  i 

■i'¬ 

pi.  V.ip 

• .  or 

a  1  1 

nt  a’,  i 

i  t...  If. 

•  - 

n  • » 

t  r.n 

t  <•] 

t  i  ■  i 

ll  I  •: 

J. 

I’m  ■  ■  :  • 

!  .ii  i 

lit. 

!. 

l  ,  .  ;  * 

,  /  {  t  ,  * 

:  .;  ■ 

-  - 1 '  • 

m 

h  1  v  1 .  •  ' 

i :  i  \  ' , 

i  \  <  •  • 

•  ' 

at  it  i 

.  not 

i  , 

ilia!  i 

! !  I! e  V 

fa.  i  1 

i  t  v 

i  1 

fnl  111- 

■  1 1  n ; 

1  .*  : 

.  ;  • 

y . 

!  v  1  -  t  ill! 

•  i  Ui 

•  r  •••u 

i 

V  .  e  .  • . .  ' 

T  •;  t  o 

in  1  e 

Si  'llt's 

-•mi 

’ho  . 

'•* 

i.. 

1  i  .  ■  ’  '  i  :  l 

•  in  i 

1 '  it .  it 

i  : 1  •. ' 

.  I  e  :  '  1 

•.  t  o  1 

In 

, -aisle-. 

.  el.t 

-  !  lu¬ 

'  T  •  '  ‘ 

.  fit 

:  i  V  1  ■  ■ 

1.  f  r  i 

'  '  lit  1 

i  \ 

, -  !:  i  t  1  1 

j  ’  I  i  * ;  •  ■  •  •  > 

1  1i.it 

.1  ,  , . 

•.  i 

!e,  alt 

!:i'ir/!i 

• ,  t  • 

wli.it  i! 

1  nt  111 

ll.  -!  h- 

:  oo 

tr. t  i 

o;>.r  a  i 

• .  i  • .  U' 

ill  ... 

1  e  r  .lt  . 

i  i  .il  In 

;  i  1 1 .  i 

n.-eil  l. 

V  the 

!We! 

: .  •  ’ '  i 

.O  I- 

*• 

i  i  i  t  ,  • »  t 

,  V  « 

■  !  « * 

, ' 

In  v  j! 

.!  1  b.  r\ 

:  i 

t  a  hi¬ 

f  ro-.-i 

a  fell 

>,  .it 

i  vi  C 

So  u!  no- 

.s’  , ; :  i  ’ 

«i  i ! « 

I.  l.v  VI 

mm*  S.  i 

.*  mn.i 

ll  o  f  t  i 

t  1  *  . 

V.’e  a-e 

;ur",  • 

Wo 

.1  1  i 

’  i  ,m 

ii.t  r 

•  e  l  e  a  . 

,.  ,  Ki 

it  o  t 

!ii-.  .it 

<  t  : .  S 

ro.nl 

[  ;i  t 

iio 

plan,  an.l  vonr  of 

f  ic 

e  Will 

i  t  iu* 

conne 

i.  t  i  ny 

to.nl 

it:. 

olf  . 

Respei  t  f  ul  1  y  suhml  t  t  eil , 


llrii r  v  ('.i  t  li.irt  ,  It,  V  .  V. . 
Office  M niaper 
Bm  li.irt-Hern,  Inc. 

HO /ml 
2-4-80 


page  2  of  2 


.4 


r 


1UCHART-HORN 


Ita 


CONSUL  TING  [NGINTCRS  And  PI  ANNULS 

A  VHU.IMA  (  u:'!'n;'A  I  1  ' 


F’f'hfii.i r v  1 


IVp.ivt"  ''ft  of  thf 
I  A  i  r‘  1  (  '•  *  n  P  i  r.  f  r  i  ■  * 

i  r  ■  •  •  >  *  *  »v;  ioict' 

f  ‘  f  *  ’  v  »  •  i  1  '  i 

'i  nli  •  *  iiMi  •  ami  ina  ?9*.n? 

i.,n:  Mi  .  [  i  in  ol  m  R 1  a  I  o 

r:(  f, ruh  w.jifiiorv  !V*r.  ion  -  P'ivo  I 

fr>n;ifr  t’'..1  i  yor*;  i  on  >T'  f 

fontnv  t  *,  .•  ‘  *  •  r  **•'/«  f  ’  *  -  '  i  -  .  -  '* 
Pro  ’i-i  1  'i.i  '  1  i  f ■  - 1  ■' 1 


; ,  ,  1 1,  V  w  |, . '  1  1  fill!  '.I,  tPi'i'O  ,1 1  ?  err  a  M  v<,r.  v,o  r-.u'o 

,if  •  I  .  i  i- :  1 :  f  1 1  '  •  it  .  Ni,!-'-  n-vii-w  *'•••*.<•  .i  in  j  let.  ir.  l  now  your 

O*  i -  •  i  •  i  i  r  i  ■  i ; .  *  >i  \v  . 

A  ((;.,/  (  <  ii.ir,  <  t»,».  <••*<»  ,:i  i  1  '.<>  I'-i'i  i  fnrv.M rf!«*d  to 

j  ,!  ,  ’  (  ‘  •  »  .•  '  I  ■  ;*  1  f  >  n  1  !  r  I  '  ,  ;  |  r  •  I  n  *  of  V.' 1  Ml  if  i  A'1'1  Mur  1  i  no 

(■'CM i.o  •.  •  fir  >•,  i  •  ’  •  v  iov.  .it. >i  c<  •  •  • 

If  you  t'.tivf*  dry  c ' " <  fit,'',  on  f  *  c  foMini  tun'r  layouts,  please  odviso. 
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Mrn  r  y  f/-  r  jf  .1 1  t  t  II,  P  .  F  . 

/  / 

TCY/c  fo 


f  ru  losure 


ct:  Mr.  Jack  P.  Bay  less 


EXHIBIT  4 


011,(1',  HA,TiMOIi(  MABYIANO  ChAHUSTON.  Wf  ST  VIRGINIA  MAPAISHUAG  PINNSvi  VANIA  UWISBUPG  PCNNSWVANIA  MlMPMlS  TCNNISStt 

WUUAMSPUPG  VIPGiNIA  WASHINGTON  DC  VO«K  PINNSUVANIA 


)«>#••»  to 

niMAnOM  M»lllihli«',HI(iAIM  INC 


r 


South  Carolina 
I  I  ildlife  if.  Marine 
R(  sonrees  Defan  Inn  at 


’  $ct/L  u, 
/  1 - 


James  A  Timmorrn.in  .Jr  f't  [, 
{  xef.uti»e  l  j  n  ■  ‘ 

JoHerson  (,  :■ 

fir  o' ,i  i,l 

Wildlife  and  f  re'J’ /..i!'”  f  . 


February  13,  1980 


Mr.  Henry  Gerhart  ,  II 
Hue hart  -  Horn 

Consul t  inp  Knpineers  and  Planners 
Busch  Corporate  CetH.tr 
203  Packets  Court 
Wi 1 1 iamsburp ,  Virginia  233  85 


Dear  Mr.  Gerliart  : 

Attached  pleasi  find  copies  o  1'  your  supported  layout  plan 
We  prefer  alternate  number  2  and  have  trade  some  r.vtppes  t  i  or:  s 
on  the  drawinp  which  we  feel  will  help  the  overall  setup. 

If  you  have  any  questions,  please  call. 


JDB . ew 
cc  : 

Mr.  Lincoln  Blake 


Sincerely, 


.Jack  U.  Ha 
^  Dennis  Wil 


Chief 
Cen  t  er 


EXHIBIT  5 

P  O  Drawer  1  70  <  ]  Bonneau.  South  Carolina  29431  t  ;  Telephone  (803)  825  338? 


on 


o  9oi/(o  't 


SACLN-G 


Mr.  Henry  Gerhart.,  II, 
Buchart-liorn 
?U3  Packets  Court 
Busch  Corporate  Ceohr 


DEPARTMENT  OF  THE  ARMY 

CHAALCtTOM  Ol»T«lCT  CO*M  OF  •HCIHUM 
P  O  IOI  tit 

CMAAlfSTO*  SOUTH  CAAOUNA  JHOJ 


Willi  amsburg ,  VA  "31  lib 


Dear  Mr.  Gerhart: 


7  March  1980 


Reference  is  made  to  your  4  February  letter  addressing  the  Fish  Hatchery  Design, 
i  met  with  Mr.  Jac>.  8  lyless,  SC  Marine  &  Wi  Ml  if<*  Resources  Dept..,  on  29 
February  to  review  tin..  <  •  merits  that  were  made  in  the  attachment  to  your  letter. 
The  following  points  are  to  clarify  the  understanding  of  both  the  Corps  and  the 
Department  as  to  the  design  and  these  consents  should  bo  incorporated  into  the 
des i gn . 

a.  No  separate  boat  storage  shed  will  be  provided  as  part  of  this  project. 
The  large  storage  areas  that  an-  in  the  building  will  be  as  shown  in  the  pre¬ 
liminary  drawings,  and  art.  fur  the  storage  of  boat  motors,  hatchery  equipment, 

et  . . 

b.  Concur. 

c.  One  rest  room  will  be  provided. 

d.  Concur. 

e.  Concur. 

f.  Concur.  The  iron  content  shall  not  exceed  1.0  p.p.m. 

g.  Concur. 

h.  No  roof  shall  be  provided  over  the  tanks  as  part  of  this  project.  The 
Department  nay  elect  to  construct  this  roof  later,  so  allowances  should  be  made 
in  the  layout  for  this  later  addition. 

i.  Parking  is  to  be  provided  for  10  employees  only.  No  visitor  parking  is 
to  be  provided  as  it  is  not  present  at  the  existing  site.  Pavement  or  a 
finished  surface  should  be  provided  within  the  security  fence  for  boat  storage. 


j.  Concur. 

k.  Concur. 


EXHIBIT  6 


SACEN-G 


7  March  1980 


Mr.  Honey  Gerhart,  II,  P.E. 


1.  Concur, 
n.  Concur, 
n.  Concur. 

If  you  have  arty  questions  concerning  the  above  please  contact  me. 

Sincerely, 

J  1  '■-—V 

GEORGE 'dl.  FRANKLIN,  JR1 
Contracting  Officer  Representative 
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AIM’KNDI  X  NO.  "A" 


0  R  AFT 

AGREE”?  NT  >' ( T », F  F  N 
THE  UNITED  STA’!>  Oi  AMR'iCA 
AND 

THE  STATE  Or  'S-  (.A'  G.  INA 

f or  iocal  c:  ; : ;  ~t 
cooper  river  re:  • :  •.  r a-g.if r t 
lake  ko'  ;  trie  am.  -..a-, tee  r ;  .er 

SOUTH  CAROLINA 

THIS  AGREEMENT  <  ntere  1  into  this  _  _ day  of _ _ _ .  1980, 

by  and  between  ! n.-  UNITE:  EVT'S  Cf  AMERICA  '  here  maf  tci  called  t Tic  "Govern¬ 
ment"),  represented  by  to.-  Crr.t »  a,  ting  C'ficer  e»eci>t  mg  thin  Agr  .emr-nt ,  and 
the  STATE  Of  SO JT H  CAR?: ISA,  acting  ;>  and  through  the  South  Carolina  Wildlife 
and  Marine  Rt  sources  Dt  par  •  - <  nt  '  here  :  njt ;  or  called  the  "State"); 

WITNESSETH  THAT; 

WHEREAS,  const  r  uct  1  or  c  f  the  Cooper  River  Re-diversion  Project  (here¬ 
inafter  called  1 1  e  "Project")  »a  .  autfori/id  by  the  Rive-  and  Harbor  Act  cf 
196E  (Public  I  c.  90-  A.'  ? ,  Mu  i.'-jeevo ,  ».uq.»st  13,  I960)  for  the  purpose  of 
improving  navi  gat  ion  in  C*  «.(•)•.  '.ten  Hjr  t  ,  vj, 

WHEREAS,  the  E’oa'd  tf  Engine*  rs  for  Rivers  and  Harbors  has  recorrend- 
and  the  project  duou'-’t  p  1  y  a  .thorites  construct  ion  of  a  new  fish  hatchery 
facility  a,  a  riti  ja*.  wn  feat  ."f  cf  the  Project;  and, 

WHEREAS,  the  State  te-reby  represents  that  it  has  t tie  authority 
and  capability  to  fjrnisn  the  r.-.-n-f  cdcral  cooperation  required  by  the  Federal 
legislation  author-,;  -ng  the  Project  and  by  other  applicable  law  and  as  stated 
herci naf  ter . 

NOW,  THERE*  ORE,  the  parties  agree  as  follows: 

1.  The  Stale  agrees  that  if  the  Government  will  commence  construc¬ 
tion  of  a  rew  fisn  hatchery,  substantially  in  accordance  with  an  engineering 

plan  defined  ir.  thr  Government's  Design  Memorandum  No.  14,  Relocation  of  fish 

<  . 

Hatchery,  adjacent  to  the  tail*  ace  canal  of  the  power  plant  to  be  constructed 
near  St.  Stephens,  South  Carolina  as  part  of  the  Cooper  River  Redivtrsion 
Project,  the  State  shall,  in  consideration  of  the  Government  commencing  con¬ 
struction  of  Such  Project,  fulfill  the  requirements  of  non-Fedcral  cooperation 
specif  led  to  wit  : 


I 


a.  Accept  ownership  of  the  new  fish  hatchery  facility,  incit¬ 
ing  full  respons ib 1 1 ty  for  the  operation  and  maintenance  of  the  grounds, 
buildings,  equipment,  boat  ramp,  approaches,  and  parking  area. 

b.  Release  and  agree  to  save  and  hold  the  Government  harmless 
from  any  and  all  causes  of  action,  suits-at-law  or  equity,  or  claims  or  damages, 
or  from  any  liability  cf  ary  nature  whatsoever  except  those  claims  or  damages 
due  to  the  fault  or  negligence  cf  the  Government  or  its  contractors  in  any  w ay 
growing  c.,t  of  the  relocation  ar.d  construction  of  the  aforesaid  fish  hatchery 
facility. 

?.  a.  The  Government  shall  make  such  necessary  surveys  and  prepare 
such  drawings,  MheduV'.,  plans  and  specifications  in  connection  with  the  work 
to  be  per  f  or-  r*o  tic  >>. dr'-  as  may  be  required.  Said  drawings,  schedules,  plans 
and  specifications  will  b<-  submitted  to  the  State  for  review  and  cogent  prior 
to  initiation  cf  Ciustr  ..tier. 

b.  The  Go >err~..-nt  shall  acquire  perpetual  and  assignable  rig^t- 
of- way  r  a-.e-  --r  »s  c  r  c  t  •  i  r.t  ♦  ns*,  s  in  real  property  ni-cessaty  fur  the  project 
cons  tr  u:  t  i,’;.  The  f.  ..  rt-»  •*•  shall,  subject  to  the  approval  cf  the  Secretary 
of  the  Arr  , ,  convey  tc  the  State  a  per;itual  arid  assignable  easement  in,  cn, 
over  and  i*.  ■  pss  the  la*  1  shewn  by  li r ■  t  o>  ir.at  ion  in  "red"  on  a  map  cf  the 
vicinity  cf  th<-  Pi  t ,  marked  txhit’t  "A",  attached  hereto,  and  by  this 
reference  cade  a  cart  hereof,  fer  the  operation  and  r  aintenance  of  the  fish 
hatchery,  together  with  a  perpetual  road  right-of-way  easement  within  the  Project 
area,  as  shown  by  appt ox im at l on  in  "green"  on  £  «h  i  b  i  t  "A",  for  access  to  the 
fish  hatchery  facility  over  and  across  Government  la*  els . 

3.  ihe  Government,  upon  completion  of  the  work,  shall  serve  notice 
upon  the  State  of  such  Project  completion  by  posting  a  letter  of  notification 
to  the  [*ecutive  Director,  South  Carolina  Wildlife  and  Marine  Resources 
Department ,  P.  C.  8o>.  16/,  Dutch  Plaea,  Building  fi,  Columbia,  South  Carolina, 
29?02.  Receipt  of  the  notice  shall  constitute  acceptance  of  the  work  performed 
by  the  State  undnr  the  terms  of  this  Agreement  unless  written  objections  are 
received  by  th<e  Government  within  twenty  (DC)  days  thereof. 
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4.  Should  the  State  ever  cease  ope'ation  of  the  fish  hatchery,  the 
facilities  and  easements  shall  immediately  revert  to  the  Government  and  ray  he 


used  for  any  purpose  'n  the  discretion  of  the  Government. 

S.  This  Agreement  is  subject  to  the  approval  of  the  Secretary  erf 
the  Army  or  Ms  designated  re  preservative. 

IN  WITNESS  WMERLCE  ,  the  parties  hereto  have  executed  this  contract 
as  of  the  day  and  year  first  written. 

THE  UNITES!  STATES  Of  AMERICA  THE  STATE  Of  SOUTH  CAROLINA 

APPROVED: 

BY  BY 

(ToTcruT;  T:  - : v  VrT'Tgi :r,  vr".;  •• 

Oistr  let  E '  .  ’ ' 

Corit  r  ac  t  i  r, ,  C  •  *  i  c  t  r 

FOR  THE  SECRETARY  C  THE  ARM  DATE: _  _  _ 

DATE:  ATTEST: 


DATE  : 


3 


I 


1 


Am.NllIX  NO  "IV 


STKl'CIVKAl.  VI  SI  CN  CoMlTI  A1  1V.N 


l  v 

I 


BUCHART  -  HORN 

CONSULTING  ENGINEERS  AND  PLANNERS 


-3  > -f-r° 

BY  __  Cj  DATE  SUBJECT  .•  -r:  ■ ” 

CHKD  B>  '3  DATE-/  J  “  ~  9  r;  ■  -• 


_  SHEET  NO  JL _ OF 

"l."  JOB  NO 


/+ 

2>vrf*}cn 


<•<> 


-  /6?  fa  s'-  - 

*  -  S'f.  /’5  r>*> 


•■/pS.l  p  l  ii'<S*  &>i/y/7*/pJj)if//  -  iSC-'yfS. 

-/ *  rr-Z  /3o  -r<v  k"'  v.  'y{^7Sffc.:jt  ) 


_,YA^  r.-^'.sjfrs 


V, 


r  V 


LL 

X  ,if* 

\  ' 

* 

r  ~i 


r i7P.Z  Z?  -  6  41  *’> 


/'}  ■  fc*>,  V J  /  /45  2/  v//. 


7  *  >  /  »-*  y  ; 

c/  ^ 


/■/*?  _  ,  /• 
/7o: 


J  i^s  *  ■ 

•  '  S  S  -V/  •  fLSasr-j  ■■<  J~,\  /■ 

,v/  wtr’ii  /i  »,j  •VC,.;.-  • /v 

s  Y  /✓  v.  > 

<7/  » ;  /  /’>„  • »  /  '  -  -  ’.  »  ■  , 

/?-.fa  .  '  /A/  ./.»*  />,■/  _  , 

■  ■’>■<  i/-  £?.*  -/<>a  .■ 

;  "s  - 


-  -• 

•  '4  /?  C  *  ’ 


>•  ^-y 


y.  -  ,  •>  4  '  ; 

T'  y '  ■  •  2  ■•■'>  y  :/ 


*  .  t  n  /  ,- ptrc)  '/v, 


//••/-  3 


'  O/ '  v  y  ' 


^  y  - '  / 


_j/.y 


~r< 


.JTktCZS  P£/t  t-i. 


D.L  • 

■  - 


n.S 


Of‘-  -r  -1'1'  *-/s+* 


*'  Ct/C.  J/Wja.  e*,,^  /  2&  *  3S>  rz  4 .5T4-  *  >P- 


/;  ■  Ja2r  *-*54  ^ 


-  r/ 


>n  a y  **  —  r  //.4-  * 


L  *+<i'  y  * 
=  4T.  7  V  ’’ 


/^*  *  * 
-  ,/4 


ft-  P 


f.7^-  •'« 


/V#  - .  o  i  *  r  ~ 


S.  7  ^  {<jj  Y  -^5"  -  o  UpS1' y-*>  *;-» 

-x/  '  ip  ■ff.^5’  -  • 


BUCHART  -  HORN 


I>£T/h'L  "a?  " 


BUCHART  -  HORN 


DATf  ■***^"*‘1°  SUBJECT 


SHEET  NO  _A.  OF  ‘ 


CHKD  UY  *  O'  DAU  -/ 


^;r  <■ 


‘J.U 


'Vrfsj  'il  ,  S'  r  //,  i*  Its'U  cf  V  p  7  <*  //4 


/•»rr. 


<  *  (j* 


-  j:  ^4  -y-  />». 


4?  •  • 

•  A*  /<  -  t  /  ^ 


4  /?  '<  v» .)  r  •"  j" 


A  A’sA-’£ 


.  ,A  ,:_JT3 


.A/  r  ///  /  . 


/  -  /JV 


/J  v  4  3  a 

*  -  /  .O’ 
ivJ-  ;  /*•&  i 


•  . y  l, 

f//  US 


3  -S  t 

V  /JSC, 


A  ’  ,-w  / S  7  '* 


■>  ■■»<•  to  . 


-A  A'  /•') 


6^ 


r  A  ■?,  £  7 


V  2  '1-5 


0.  L  >  :  -•  .< 


I ,/  A"-"!  _T  \  '  -• 


*  *'••••.*,  A-O  f.  £.;*  A'  ■  A".  /A 


Z  ,  1  *+ 

0.^  «- ... 


/  —  ■  1  ■  ^ 

>  -  / "  •  J  *7  *  4 ,  ;  >>  *  *  K\#-y  f  / 


i/«  3  '7"  /  . 


/•/-St 


r.ZcS  *"  -  - 


'4?  3  K 

, .  .  ‘r<r 


-/  .<  ,  o.  > 


A  T  l 


3  3  7  o 


AD  *  A 149  607  COOPER  RIVER  REDIVERSION  PROJECT  LAKE  MOULTRIE  AND 

SANTEE  RIVER  SOUTH  CAROLINA  FISH  HATCHERY (Ul  CORPS  OF 
ENGINEERS  CHARLESTON  SC  CHARLESTON  DISTRICT  JUL  80 


IJNCl  ASSIF  IED 


BYiC^ 
CHKD  bY 


_ DATE^'^'^ 

_ date _ 


SUBJECT  US  Ctrf  _ SHEET  NO  __j£_0 F.A... 

-  /%/..  ‘'.-.-/U'y  JG„  NO  . 90//6  -/O 

Pr*Ji'*'"orY  R  wV  ,  | 


/uag  T~//vr,s> 

f'la/MY/  JV/>  +  /-<'/£  'M»yr  P*Lys 

K>  I*  <1  //.S' 

v^datr  21.1 

ti/y 

'#  '  _£^ 
J4.3  r 


/*?  /  /  ; ,'  —U'~nd.i;:>(</j>  -v»- 


k/'i  d 

7W  //.*S  4 
/  Lc<j 


*  //,  r 

z.^r 

,4g 

Z  I*  ■////• 


/‘t'.S-J  U  )  /  >  ... 


'  v  /^*  firs 3 Sure,  m  Sss'/  /sro  Jr  „-,-/  ,^/y 


/< 


r  7/^7/  v 

^Tj-77  r  47^' 


/ ■'  iJ'/£ 


4.?t*  4.76  x/  *  fro  *  y.4k 


u 


Sc  &  /c  /*•  6?' 


tf*/re  /?/ 
6'Xb'x 3  ’cJ‘»p 


BUCHART -  HORN 

CONSULTING  ENGINEERS  AND  PLANNERS 


OATF^-//-r0SUBJEC . _  SHEET  NO  2  OF  S 

CHKD  BY7C  y  DATE ci-  V  O J'  J  ^  '•>-  ’  ~  _  JOB  NO  ?P//6  70 

A**  (  .  .Jr*  i6«  S»-J/  _ 


/cxs&tz 

fO//j.  Lire  "’*/>/<?  7/0.  JiOC  /9  J7c//  3/w?  0a7e  /  9  PS 

Carr/ndu'w?  -/fi  Pdisjj, 

^2^/  2  '  c  y  i5  iJ7  */■/,  l .  m  o/t>2t>o£/. 

/_L.  -  /£  Ys  Sp,  /*-"/.  ^ p*r 

St)t>Us  haY  ~  /  0  //)$. pti-Sp  Y/f *-^/?rr/j  p,/-/* /'lop/  ^ 

i*~. 

k/iyid  /•-?</  •=  /J  S'*  Sf ac//tk»  /Vp  •  '>/&/  7& /frrf-t /  \  7/1-f, 

^  7  h/fi/f/v/. 

U/inJ  /**J  <v7  moS/niw  s‘'*/<r/es  *1? 7/j7.  / 

//rf/f  t>  ftq/eMspp'  /w**'-  •"  ^  dv/r>i  U/S7J  ~  ~Jj~£~y~  ~  ^ 

Us  inPt*st>S(/ s/r/?^  </  4 730 

’  -  7r)rc/)7/?/c^*'//£rf  #/j <Uc-/^-y1  7/2.1 


r$  y  ~  ' 

/S  £>•3/*'  Jnc/>t)2Y S0r<j  *± 

a  nd  7  ./fr  /****>/</ s/y>ej 


Zurr>-n>t>tf  ol  qpd//0{/  /ooa's. 

J  A-,/L.~  U  /&./>*'-  s?.SY 


f 

//<?// j  /3/JSjp*/dy',/T r*b  r  3-9  /■*> ‘5?f. ^ v 

T>&*-rri+/  7,  rer^JtstJ-c.*^, 

/eeu+rdi/yfc.  ?-0.7  *  ~ 3/ //?/'* !yr/~^ 

-t tprwa/  •/*  m3  jft  ■*%*:€ , 

We>  /g  :  /0C'/r*€/r  c>p-/*iV  ~*s+s*t  /jp  -sv?  nr/>7  <■■*•/ 


S  »«i  «  ’O-rtl^  . 


SfiovIpJ*  /<?  /k. . 

k/m^  :  3.9 for*’ 

t-9J  /6j  frr  Sf.rf. 

2  3  /6sp*t~  £?.  f? 


/♦>/*/  Sf***'  <?&  ?vp4 

•  t  *•  UlyP^ 

/  /  *,  /joiJp/rp^, 


CONSULTING  ENGINEERS  AND  PLANNERS 


_ DATe4^£ ^SUBJECT _ SHEET  Nu  3  OF £*_ 

CHKD  BY  Tjy  DATE **4  £**/? _  JOB  NO  1  *//*-/ 

P»c/>r*S/t*7  ?r  fij  J**rt  »«£, _ 


Aa/ /  sAoy/s  2  /^S f  ■*! ' 

^An'/vi^  3  /6$  p*f  fV . 

/  f#X  C ,)  J  /ds  jx-f  -  / 4. 

<-’  e//*»f  2  Mj  />*'  5f.  /?. 

/{J-K  *J  2  /£> & 

J>«o<af  /ere/  p*r  //-zaAS 

S  4  ?>•}/* J  Y  S/6lp4f/J  2"$/)  "  / &  //s  p*r  /.n  >  f/  0-f-  JtsSS 

TrpSS 

r.C,  0(jS3G,'\  *y  r  //J,/£  ' 

S,C  '  zf c  ^t34 

i,*£s  OC'fi'X  ’  7*  -  ** 

2^C)  £**  H _ 

“2  4 IS*  /os  D.L  .  th ecr**/ ■/*■*/* 

ms  -r  23.67  *  7.2o 

*  /£>.  //>$ p  4f  //.  o/ir*SS 

OL  *  fhZo  !tsp*nft 


BUCHART -  HORN 

CONSULTING  ENGINEERS  AND  PLANNERS 


,  '  > 

>  4  A, 

A  / 


_ DATE  4r  SUBJECT _  SHEET  NO  jf  Qc  f, 

CHKO.  BY  7ef  DATE^:*«V»  /tf //  _  job  no  ?<?//*-/» 

_  £.•'**■  £<, p /4 «/'  £•»/*•  £?,*  »-  ,  s »•''// C**r///*c>t 

^u.r 


I/, 


><r* 

4?.47a  ^ 


y  **#»  .  <7-4,1 

'*  ,  - . "  "  J 

■AliA? _ J 


P>„.-/  'I,,  ^  '■  /. 

73yj  f  /tfi/x/ 

'2+//*/*SxC  -  3% S/'/<  / 

^  hnjhsts A  *■*  z  /£?  /$(//*“ 

.£>/C  a  /3  /Js/f-/.  *■/ S/>0>  /  /rut? 


L  L- 

3Z  "  ■  ■ 

Syi&mL  - 

70  //>>  ' . 

U/ir\d 

7.  #//jb  »••••  /  * 

-  $>>  '  '  '  /  / 

/  fZ/a 


♦LL*^ 


7"^  .  <*aw  , 

^  =  ?.43r\ (6>s)  -  3o£>,4~I  //,$  f  *(/*■* 2  *  ^t.34.  £^.l 

-  *  zljrcw)  :~<9S'f*  Z4  *34J.Z7  j/J^t/)Tj  :^CT  C/./mk 
*  ^  L?-s>)  :  +  ($7.3  4/6$ 

C  -9.0 J  =  6/2.f£  ' 

-»vt3(&A  *-nita'  *617.4?  A.  Bee  aw; 

*'  72. SS"  (S-.?iJz)  -  MSJ 

**Js.!(2)  //  '  (i)£wl)03  ^£X£-  / 

0  *  « £  #*.*#  47J5  •*> 

-  /7/.&S  2fr  -  7Z4B? 

73*ST 

/£>{2^2  s  ** 


(S’.'rljz)  -  //.S3 
[i)(Jfh.)($3  J£S£- ,/ 

47J5  -** 


e4  *  J*JT3  *4 7 A  4  &f2r+*7.3+7j^  -  /X*»7 


BY£s22l__  DATErZZ^^PsUBJECT _ _ _  SHEET  NO._j£L_OF  Ll 

CHKD  BY l_  —  %  PATE*  IE_  *~r-.  >  •  -  -*-V _  JOB  NO  <?£?// 6>  ~ /& 

<.  St/fi-*!  ■  *  *-  £/*'**',  jcu' 4  _  *<.?/. 


y  \ 

s^n 

$4*n 

\v\ 
<  , 


3S33/&  ( 

I 


/S-40.7 


|^J 
w  i> 


'//so  <£7J 

^  //.^3  _j“C>'^ 

1  ^  ' 


/sT^7  -  3^7  fr  .7/),2S 7?  tfs 

&F-  //So(d!) :  3;  -  izo^/ls 

,1D  -  £-37 2(500)  -  (,?i($.JZ )4 /'So//.  ?7j-S. f 

-  - 36 S'  -  SC 77,7  +  i'>2f</5 

z  i  /s3<?.z  F6- 


-.14 

> 

^  ** 


%< 


A  f  -  —  *-— 

/^P  ***'-  r 


l  r\/j*  , 

41?  '  /  w^Z/"< 


/0r  -  p  //so'//-  33)  -  s 

/36o4  -  2  3<^o 

i  i  ’ 

--  -  z/eCis  *  CO. 

/'/at.  t4/)/f  j/f*J  '*  (***</  *r**£*-i 

T.Cieni —  S\~  7 ?6$Jr  9,j4Zt  rn  •  «  z<?/  fop* ,  2?  /\i  . 

J*i£/ief3  x2 cxo  /Js  ~s h -  390  ts />'< •  Sp  % >  . 

iu  -  -7H+'U$(c,')l 

m  _?  -f  /?&£>  r  //6o/6* 

//6of  z  =  sreofo  p  at-  ks-*2  /H+fiibr' 

j  7  674 /h  =  t>F  *  t>6 


BYA'  DATE  SUBJECT _ _  SHEET  NO  _^_OF_ 

CHKD  BY  JC>f  DATE^  /•  £j>  r'St  •Y'sjru  fe  _  JOB  NO  Zj2^A 


•"h 

Y 


/C,  a  ■*?/</ S/Y-*  £**/</ 

6t*-4.  & zJL  .  Wet's/ ;&/  So  /Cete^ 

(2/7  j(j'u,'j*)  jc^js-  /ZZ64M*, 

A  V 


f 


3  2.6? 


-  /2i(e*V>x 2i,z  r -*$.&? z.Um’hpecr?^ 

^  //e /■  c/pu>Yi  ±  732- /# 1? 

_  /  .  tWS<2  ?}£>m'/ia/  ■//£  <W/?e*s/f 

JZo//s  <?/■  6'c/*c.  U-//4 

p/e/e.  ks  <r  /<Y*c/  Jw//^// 

/J-e  7)e./c*cs 
'?7t?S0s/ry  X  v/P' j//y,  >/  g/m/sw/". 


.  7*4 


'/£  Q  bo//s  Ms/-f  t)  3  ’x6  \  hs&/(/*<S  /*  Je// 

t  />  **  p/occe/ /e/pus  X‘<r// S'/fAT'e/Ci'n^  H/trt  Pri/SS. 


V* 


APPENDIX  NO.  "C" 


HYDRAULIC  COMPUTATIONS 


BUCHART  -  HORN 

CONSULTING  ENGINEERS  AND  PLANNERS 


t 


_  DATE SzZ-J[£L  SUBJECT  <?  C\  Z~  ~  5,  <1  .  _  SHEET  NO  L  OP _ 

CHKD  DATE  ‘\  //J-V  J  J/l  TC Y*  JOB  NO  9  £_  L  '  ^  ~  x  5g. 

_ _ _ 


-Z  k^AllLdL  vtWdA/Q 
A  hA  re/i/s/6L  j  /  e/r6/?/szw. 


H/)TO//a/<£-  /?cc  SO 
Z  /  W  TV  x  ’  V" 


e?^  j/jX’s 

ycj 


J/JSS  X  / 

ye.  z 


<?88cj  e  /7/~/c”~/a//o 
f>&  <c /=/*/ 

c/StT  £fr1 


/'Ye)  <L- 


c. 


<2j?rs-~  r /~cy ; <-aj  yJ/z-'Y)  -  <£  ' y  2'  —  / 8  & 

7-eyy) Z-  /A7A/ypr/f  y/  yoo<-  =  7Z  ' 

^<7^  —  /  8  y  7  eL  —  /.  Z  9  <&  c-  Z 

L9SI~  /  Yzy/evryzY/  /J7<  rtots/^ 

/  x  A Z? A,  --  C.A.//-/<  /sZeo  =  £.? 6  CAV 

v  *  /<ZZ 

uu~  /yofyy 

:/<>s)zl  y  yjYY<L  ~  s*?/A//MtjAi  s?S8pt**sti-y<u-*s7~~i  S&  6f>*'t 


o.  y/z/y  a?3  7  y/  yoa/zT/ 1/  y'/yz/  y/y^d~ /?7YyJ)  .•  /o  yy/xf 

tct/y  w/!t£' *  L)L~rt/\«/o=  z.?o  <*YM 

y/5£~  3oo  cue  l 

£.,  fY/OZ/oyF  tWcj  jA/YTY/yy  yyzyH  zp/o  svy-yZ-  /Z/y//^8>  yYrYO 
/i  T  300  <£ /w  . 

7^.  y-c  zylo  £>}  A//lrt/C~  Hl~/I O  • 

S7/tTsY  /¥G40  :  £Z  <fy4r/0A/  AT  o/e>cyY/}/(£Y  9Z  ' 

h/AtY/?  lYyfY.  £>7^y/oCy/A/  (~&Z-  j 


*r*r/c  /s£H£)  /S’ <2.  ' 

FtZ/cit/oa/  /ess  (  J‘/jo) 

'<s^  4  "  p  30CG8M  9,4.  xs.y  =  /4J 

zooo  'e/  <£  "///>/  (p-  3oo<£/n  J.ZtZo  z&,6 
40  '&/?  &  *  y>/A>£~  (S  j  ,2  *  6.4  ~  O,  S 

ZYYAD  /47~  C*S<Ui*4&<S-<y  (/opsi)  _ Z  3 


/yd/c.r/e*'  HFAd  «■  63.  6  ' 

72>r/U-  dyasam/c  rt&io*  6  ft 


* 


BUCHART  -  HORN 

CONSULTING  ENGINEERS  AND  PLANNERS 


SHEET  NO 

JOB  NO  7731/7-^'  7/  ° 


BY  77  d  Y  DATE^-A7~50)SUBJECf  C-O.  ^JT  SHEET  NO  _j£L_  OF_.J^_ 

chkd  by.jiZ'.'Tdate  7/:.  32,  /"/.!' H„  j-f/l TC// (71 1  Y_.  _  job  no  TTY/iY  7/ 

-J^k/y^P^yj2-\&AL.yc_Y_ _ 

_yZ  G/tc-'csA/o.cA/^  tt~/4  y  >'oaC/z<l.<d<5.  Y 

T/47  Tct/c /*////&  Cj4£.C£'£ S!r/C A/X  Z/PA77  /CS/SPP  c/V  T//b~ 
p/\  T/)  PA-Y-^OsSrATO  /*/  "  77%T  tT/P/TCr  cC  /PC  ccrppY 
/f  /  PAT A?  y  '7~P/  zc~yc /C  .4  £3a/3C_  <pa/  7T/C7~  rAAlTSS? 

A?£~&VA'7PA/  CP  7~yr  c:7  _STi'aAt>j~a/  yOXTpA  v  :7Ct/7-jj 

cta/t^  /A/ A) _ "  /7 )  C  '  Z>  (7  Z  r-  y'/rCA^  /'i'Vi"  C/p  Cl  S 

Z»  a/S'C a/ ,  c ct£/A<>g/P ,  3- .  d  ■ ,  d  crc  /3crY  ,  l  7 7  s~  . 

/A  (7  ca  /  /—  <Z  T  cl.  —  pYY  [A/ CP  y/A/ 

*  -  ''**  -  7  CCA),  *»s^r 

/  '  T  -t 


C/Z(F 


/  7 

c  b'  r 


/  AC  /  C 
'  '  .  •/  * 


w  S  J  w '  /  (c* /\  LZ  C  /  —  _ _  . 

'  IT  A 

.  _  r  s  k' 

A  z  (\ V  f 

7  =  3.doc  (APA/oAr/ PT 

=  ?.3C*,o-*  2*60  t^y 


>A' 


Ac/.  !/) 


_ 32_ 

O  -  _JO  ri  ,f/>7 


~/5c 

/.  9<Z  y /c s 

c.  /  c 

7.  cT 

<^7.7 

37.  V 

/,  CO  c 

/  c  •?  x  /  c  * 

c  .  /  7 

7  Z" 

T7  6 

2/  7 

y  C<r- c 

z  73  / /£* 

c.  3  0- 

«/  /  O  ' 

<7  a-  T 

zc.  3 

J.CCo 

/.  z  /  *  /ci 

c,po 

7 

Z  7.  3 

/ 3.7 

A  a  t/o  ' 

y/P/C Pec 

■  i 

ri 

c  py  47  ) 

34  /7c<_ 

ACT/  Tt/C  C~  Cp  gc/TCP  OP  OC/z/PPP  Z  (P£  36  A  -C~?3)- 

P/ CPC/A C//CC  t  Zj  a  7 


y~/i(7  Ydy/Pr  ,s,c/cPtPp  ~pat  A&es/P&v?  3  ia'/!5  pc/-c>  ~c 
/AT  / >4  <£TA/  pca3  c  PPT-A  tV/rP  c)  /*7/)y/7*7t/p  / 
iJ/t/A/i  C/P/  i  a/  c  T~  74  iT  T T  /Ay  77UT  Tias^JP/Tu  t  <-  2  V  c 
A/L~aA  /?  77-/ C~  7>£>*i76-y?  /-/C'//S/r  S,7/~  fTy  37  4 

7  4P(7C/  P/<7  rPtPACy  ry  *  4  dP/'T/PT  C/»*7f/Cc.  Ay 

x/ATtr/?  1  tlccT  -  34-  ?  p)  z  a~.  J 
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BY. 


_  DATE 


a 


SUBJECT 


^  .-S  C. 


SHEET  NO  .  OF 


CHKD  BY - DATE _ -£J5£J_JJA. T ±_  JOB  NO  'jAJ'S  //' 


Aa,y////'a  ’  ^  oAAfi  nr<A'A/ 

f<r^£C'>\.  ■  \/cl  c'c'/i  //V/  r/1 7  'L  -VS  /fS?S~  fry's 7' 

THt~  PrfTA  ,7/  O-  O.  A7 .  ^  ^ 


USL-~  sj/lCT/S  A  A  Ss/l/st  //.-  J~  -  ^ 

S<l  /Jo  /(  '  A+’  -  dr  //  *  / 


/  <r;'  /  A  cZ  /  p 

t, 
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?  /  ~  A  At  A 


x  7~-  .r/7^  d /  < // r 


377^  =  ^  rr  '/) 

5 z  -  /A  c  A 

^>7  ~  /p&  t  /*?  ^  / ;  j  f~r. 
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3  30'  *  <r  4  ? 2// 00  -  l- ST 7 
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APPENDIX  NO.  "D” 


ELECTRICAL  COMP  ITT  AT  IONS 


i 


I 


I 


t 


INTERIOR  ILLUMINATION 


<>fft  gAftP 


Job  No.  9 0  1 1  U  -  IQ 
Ft.  Candles  Required  /  O 


Length 


ISl 


x  Width  ,P> _ =  Area  (A)  )4  4- 


SqFt. 


Reflectance  factors:  Ceiling  p _ »  Walla 

Ceiling 


,  Floor  2  0 


CCR  :  s(HccHLiW)  . 

L.i - °«CR  =  5<H«oa.wi  :  sCsXaO.-,  „ 

hrC  lxw  T4T-"  ■' 

fcr  =  S(hfc>(l«w)  .  0 

RFc  ^  L  x  W 


Floor 

P^.^.  Effective  Reflectance  (Ceiling  Cavity)  * 

&r/c ) 
) 

PFC 

EC'sctive  Reflectance  (Floor  Cavity)  * 

?o7o  ! 

pw 

Wall  Reflectance  : 

5o°70 

CU  = 

.  4-3 

CU  (final)  i  CU(20%  floor)  x  Multiplier  for  Actual  Pr<~  !  T*bl®  "C" 

*  '■'  J  or  "D" 


cuF  .  .  43 


.•  MF:  _ J_ 


Fixture  Type  |'x4  Lamps/Fix _ 2_ 


Lamp  Type  P*  4-0  LqJj/RS  j SS 
FC  x  A 


Total  Lumens  s 


CU  x  MF 
Total  Lumens 


,  Lumens/ Lamp 


Watte /Fix  7  0 

-  3pS~o 


No.  Fixtures  •  Lumens/ Lamp  x  Lamps/  Fix. 
Actual  No.  Fixtures  Designed _ / 


till  -  A 

4  /  £-0  ~  ’O 


Revised  FC 


Total  Fix,  x  Lamps/Fix,  x  Lumens/ Lamp  x  CU  x  MF  s  j ^  ^ 

Area 


1 


Room 


Length 


g 


/  0" 


INTERIOR  ILLUMINATION 


Ft.  Candles  Required 


Job  No.  M  (->- 


x  Width 


'to"  =  Ares  (A)  2.(g>7. 


Sq.  Ft. 


Reflectance  factors:  Ceiling 


Ceiling/^ 


ft  Q  Walls  So 

OCR  S  S(Hcc)(LtW)  . 
n —  Lx  W 

Mcc  o 

-  RCR  =  5(hrc^l*w)  : 

Hrc  ^  L  x  W 

FCR  =  S(HFC»LtW)  . 
Rrc  o  L  x  w 


.  Floor  7C 


5(8X37.1).  , 


Floor 

Effective  Reflectance  (Ceiling  Cavity)  * 
Pj,£  EC'sctivc  Reflectance  (Floor  Cavity)  * 


)  Table 
)  "B" 


Pyj  Wall  Reflectance  : 


2  CT]o  > 

50% 


CU  (final)  a  CU(20%  floor)  x  Multiplier  for  Actual  PFC  [  ,’’C’ 


Fixture  Type 


*' x 4 *  Rl»V| 


Lamp  Type  f  40  LO|gg>f  &5 


<  MF  1  .1 


.  Lamps/Fix _ 2 _ ,  Watts/ Fix  7 0 


,  Lumens/Lamp  3C  S~Q 


Total  Lumens  a 


FC  x  A 
CU  x  MF 


Total  Lumens 

No.  Fixtures  •  Lumens/ Lamp  x  Lamps/ Fix 


Actual  No.  Fixtures  Designed 


12  g-7  . 


Revised  TC 


Total  Tlx,  x  Lamps/ Fix,  x  Lumens/ Lamp  x  _CU_x_MF_  *  j  q 

*  Area 


1 


INTERIOR  ILLUMINATION 


Job  No.  qonb-  IQ 


Room  l  AKrs pATCRV _  Ft.  Candles  R equired _ /  Q  Q _ 

Length  IP,'  7  "  *  Width  II  r  Area  (A)  /  ,  °l  Sq.  Ft. 


Reflectance  factora:  Ceiling  Q  Q 


Ceiling  ^ 

r^~- 


7777 


8  o 

Walla  5“© 

,  Floor  2  O 

CCR  : 

5(HCC)(L*W) 

:  0 

Hcc  0 

RCR  : 

L  x  W 

S(Hrc)(L»W) 

Hkc4-S 

L  x  W 

hh 

FCR  = 

5(Hfc)(l«W) 

=  SC\  SXtf-l)  „  . 

^3.5 

L  x  W 

i - -  2 .  (c 

MJ.  *) 

Floor 


pcc 

Effective  Reflectance  (Ceiling  Cavity)  * 

7, 

PFC 

Effective  Reflectance  (Floor  Cavity)  ~ 

1 4  Vo 

pw 

Wall  Reflectance  : 

5o7„ 

CU  : 

•  4TS- 

) 

)  Table 
)  "B" 

) 


CU  (final)  :  CU(20%  floor)  x  Multiplier  for  Actual  P 


) 

FC  ) 


Table  "C" 
or  ”D" 


CUF  • 


<1 


.  MF 


.  1 


t'>4  l.A'J.  IN  /wl 

Fixture  Type  ?n,w. t  ,c  i.fM^  ■  Lampa/Fix _ 


.  Watta/Fix  l4o 


Lamp  Type  P  4-0  l.vo  J  J SS _ .  Lumene/Lamp  ^}C>£C) 

\oo  *  m. 

FC  x  A  - .  _  .  ^  s-  607S’^.C) 


Total  Lumeni  : 


CU  x  MF 
Total  Lumena 


■47  *,7 


No.  Fixture  a  ■  Lumena/ Lamp  x  Lampa/Fix. 
Actual  No.  Fixture#  Designed _ (-P _ 


c ^7S1 X  -  < 
-moo  ~  J 


Revised  FC 


Total  Fix,  x  Lampa/Fix.  x  Lumena/ Lamp  x  CU  x  MF 

Area 


tzo 


•  I 


INTERIOR  ILLUMINATION 


Job  No. 


-JO 


Room 


Ft.  Candle*  Required 


Length  /  21  *  Wldth  1 4-  'Q*  :  Area  < A) 


Sq.  Ft. 


Reflectance  factors:  Ceiling  &Q 


.  Walla  SO  .  Floor 


Ceiling 


OCR  -*  *(Hcc)(LtW) 

—  Lx  W 

Hrr  0 

-  RCR  ;  5(hrc)(L*w> 


Hrc 

ss 


L  x  W 


3.f 


J  FCR  :  s(HrcKL«W) 
FC  2S  L,xW 


■S(2S)(i  3) 


Floor  ^ 

Effective  Reflectance  (Ceiling  Cavity)  * 
PfQ  EC sctive  Reflectance  (Floor  Cavity)  - 


- — - -  -  S 


8  °  ’  T.u« 
1 1  %  !  "B" 


Pw  Wall  Reflectance  : 


SO  fo 


CU  : 


)  Table  HC* 

CU  (final)  *  CU(20%  floor)  x  Multiplier  for  Actual  PpQ  j  or  „D11 


CUF  •  .  S  3 _ .  MF  * _ 

1'x.S  La>j-  'j  /iJ  PvAT 

Fixture  TypePt'<fr*T»  C  ■  Lampa/Fix 


.  Watte/ Fix  1 4-  O 


Lamp  Type  T4o  L  RSlSS 


,  Lumens/ Lamp  30  SO 


Total  Lumens  : 


FC  x  A 
CU  x  MF 


IOO  K  2(0*1.  S.  „ 


.53  If.l 


Total  Lumens _ 

No.  Fixtures  •  Lumens/ Lamp  x  Lamps/ Fix. 


-  720*4  i>S 

720415  ~ 

~VPToO  c 


Actual  No.  Fixtures  Designed 


Total  Fix.  x  Lamps/ Fix.  x  Lumens/ Lamp  x  CU  x  MF  *  /on 
Revised  FC  •  -  aZZI - - 


INTERIOR  ILLUMINATION 


Job  No.  C\Qi Up-  1C 


Room  MATCMl>j6  Ro OM _  Ft.  Candles  Required  ZS 


Length 


32  *  Width  2  3  =  Are.  (A)  92  5 


Sq.Ft. 


Reflectance  factors:  Ceiling  A,  Q _ «  Walla  ,  Floor 


Ceiling 


HCC  O 


CCR  =  S(HCC)(UW) 
L  x  W 


FCR 


O 

„  5(Hpc)U>*  W)  .  S  (S"<  Cp  I  ) 

^6 

*)  ^8 


=  J.S 


H*c£5  LxW 

fcr  S  S<Hrc»LtW) 

nFc2i5  l*w 


Floor 

Pec  Effective  Reflectance  (Ceiling  Cavity)  * 


PFC  El' active  Reflectance  (Floor  Cavity) 


Pw  Wall  Reflectance  : 


8o%  ) 


'  7%  > 
5-c>7» 


)  Table 
)  "B" 


CU  : 


u  z 


)  Table  "C1 

CU  (final)  i  CU(20%  floor)  x  Multiplier  for  Actual  P^q  j  ^ 


i 


f 


CUF  •  .  t o  ?. _ .  MF  *  »  7 _ 

2x^  'LA'f-rO  j 

Fixture  Type  J>)  FUT  P^yrcTlC  L&.SLampa/ Fix _ _ .  Watta/Fix  /4-Q 


Lamp  Type  f^OL^/RS^/  5S 


Lumens/  Lamp 


3  0^0 


Total  Lumens  s 


No.  Fixtures  • 


2  £  x  g  ft 

FC  x  A  .  — 7o~3 - 7 

CU  x  MF  ‘  - r  fr  %  A  ’  J.. 

Total  Lumens  . 

Lumens/ Lamp  x  Lamps/ Fix. 


534£C> 


UL2JXL- 


*•  + 


Actual  No.  Fixtures  Designed 


tevised  FC  • 


Total  Fix,  x  Lamps/Fix,  x  Lumens/ Lamp  x  CU  x  MF  •  34- 


Area 


1 
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BASCO  ASSOCIATES 

ARCHITECTS  •  ENGINEERS  ■  PL  ANNERS 


.  BY Jj-.  S OATE  <5 1/ZO  SUBJECT  WtlL_  pQ  I  SHEET  NO  I  OF 

CHKO  ByR>;~OATE  S/ls _ JOB  NO  P>  a  I  I  (j  -  t  Q 


VOLT  DROP  CALCULATIONS 


S  HP  - 


VOLT 


LA  -  442. 


DISTANCE  =  200  FT.  (WIRE  SIZED  FOR  VOLT  DROP  AT  START  -  NOT  TO 

EXCEED  10%  OF  ?Oh  VOLTS  =  20  H  VOLTS) 


CM 

- 

CIRCULAR  MILLS 

>L 

r 

LINE  CURRENT 

d 

- 

D 1  STANCE 

10.7 

s 

R  OF  CIR.-MILL-FT.  (COPPER  WIRE) 

VD 

= 

10%  OF  9oA  VOLTS 

START 


CM  =  2C  1 1  KdXIOJ)  =  2 _ (_ 

VD 


_X _ 7oO  ) C io .  7 )=  9C9SQ  CM 

20.  & 


WIRE  SIZE  =  It 


QSfrOP  CM 


ACTUAL  START  VD  =  2(  It  )(d)(10-7)  =  ?(  4  4  2  X  20O  )C10. 7)=. 

CM  OF  WIRE  SIZE  C  /OSbOO  5 

USED 


%  START  VD  =  ACTUAL  START  VP  X  100  =_<LXU)-2  X  100  = 
StRVICt  VOLTAGE  <  J 


actual  RUN  VD  =  2(  ILKd)C10.7)  =  2 C  7.K  2oO)d0.7)  = 

CM  OF  WIRE  SIZE  C  |  O  S'l*  00> 

USED 


%  RUN  VD  =  ACTUAL  RUN  VD  X  100  = 
SERVICE  VOLTAGE 


3 ,  \  1  l  X  100 

to  6 


i 


I 


BASCO  ASSOCIATES 

ARCHITECT  •  ENG'‘.EERS  •  PLANNERS 


«Y_  J.LS._  _  DATE  02. Q_  SUBJECT  SHEET  NO 

CHKO  HyR^  P  DATE  _ JOB  NO  f 


V01.T  DROP  C  A I  C 1 1  i.AT  |QN  S 


_ IS _ HP  - 


VOLT  - 


PH  - 


LA  -  _44l£..  L 


DISTANCE  =  _ 2 1  OP  FT  .  (WIRE  SIZED  FOR  VOLT  DROP  AT  START  -  NOT  TO 

EXCEED  101  Of  _ VOLTS  =  _  VOLTS) 


CM 

=  CIRCULAR  MILLS 

»L 

=  L  INI.  CURRENT 

d 

=  DISTANCE 

10.7 

=  R  OF  CIR.-MILL- 

FT.  (COPPER  WIPE) 

VD 

r  : :  i  of  2  of, 

VOLTS 

STAC'  T 


cm  =  2(1,  )(  d)(l  :  .7)  =  ?_(_  4- A', L. -  )(  2  I  0-0  ) O  0  •  7  ) : 
•  VD  ?0.& 


C1 7  L  M 


WIRE  SIZE  =  It  1^)  _ 1 


(J  CM 


ACTUAL  START  VD  =  2(  lL)(d)(  IO.  7 )  =  £(_  )(  2.1  oQ  )( i o .  7 )=  i  v 

CM  OF  WIRE  SIZE  C  ,  fc0o  0Q 0  ) 

USED  •  * 


\  START  VD  =  ACTUAI  START  VD  X  100 _ |  X  100  = 

SERVICE  VOLTAGE  (  2  0b> 


ACTUAL  RUN  VD  =  2(!L)  „jC  10.7)  =  2(7?,£  )C  2|  00  X 1 0 . 7  )  = 

CM  OF  WIRE  SIZE  <  I .  (Krt .  m>  ) 

USED  ' 


%  RUN  VD  =  ACTUAL  RUN  VD  X  100  =  ■ejL5— 
SERVICE  VOLTAGE  2C>3 


X  100  = 


BUCHART  -  HORN 

CONSULTING  £NG:NEC9S  AND  PLANNERS 


BY_ A^L _ OATE  .1  <:£n_  SUBJECT  A  ilnZI~  .C !  1  CL_  SHEET  NO  __/ _ OF. ..2 ... 

A'CiA'  AT±J>'1_  JOU  NO  __  (Q  __ 


DA  I  I 


CMKt)  {lYi 

JFo  ‘-'A  Al  _Cc  r.-\fj  '/  ~A,ll'-rV'AT/-1 _ A  ’f  T  £  !jl  CV.  'f 

If-c/tp  1  St^fLT~  Ctpc.<j>T  CuKHCaJT  t  >F*;£_  Pfl  I . 


‘  **C  A  ^  = 


Fe  /I 
7  = 

r  ^ 
c 

L  = 
F|  -- 
F  -- 
/.'/A  - 
Vp  = 
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APPENDIX  NO.  "F" 


RESULTS  OK  WATER  QUALITY  TESTING 


i 


WATER  (QUALITY  TEST  RESU1.TS 


1.  Tests  were  made  on  various  dewatering  well*  In  the  powerhouse  area 
which  Is  approximately  900  feet  from  the  proposed  hatchery  site.  Part 
of  the  samples  were  taken  from  individual  well*  and  others  were  taken  from 
a  manifold  which  drew  a  composite  sample  of  all  eight  wells.  See  sketch 
on  next  page  for  well  locations. 


siu*«Y 


t  CA*J  AL 


Apapo*  ?oo'  ppo*a  ^  povaSRHOuse 
TO  £  DKNCwAY  OP  FiWH 
MATCH* RV 


DEEP  DE-WATERlUG  WELL 


NUMBERING  system 


t 

* 


PARKER  LABORATORY,  INC. 


P.  a  MX  7*1 


CMAMJtSTOM.  SOUTH 


Analysis  number:  3S168 

Date  :  .July  28.  1980 


CoMpOMTt 

SAMPLE 


t 


Water  sample 

submitted  by  :  US  Corps  of  Engineers,  marked:  dewatering  well  at  power 
house,  St.  Stephen,  S.  C*. ,  sample  #1,  .JuAe  12,  1980 

PARTS  PER  MILLION 


Turbidity  (  n.T.U.  )  .  70 

Color  5 

Chlonde  (Cl)  10 

Total  Alkalinity  (CaC03)  142 

Carbonate  alkalinity  (CaC03)  66 

Bicarbonate  Alkalinity  (CaC03)  ^42 

Hardness  (CaC03)  130 

Free  Carbon  Dioxide  (C02)  4 

iron  (Fe)  .  02 

Manganese  (Mn)  .  00 

Copper  (Cu)  •  60 

Aluminum  (Al)  •  60 

Siiica  (Si  02 )  16 

Calcium  (Ca)  ^6, 4 

Magnesium  (Mg)  1.  0 

Bicarbonate  (HC03)  173 

Sulfate  (S04)  I 

Carbonate  (C03)  .  06 

Fluoride  (F)  » l6 

Sodium  &  Potassium  as  (Na)  g6 

pH  value  7,  90 

Total  dissolved  solids  246 

Specific  conductance  @  25°  C,  320 


REMARKS: 


9 

9 


jQ,  US  Corp.  Engnrs. 

Box  919 

Chas.  ,  SC  29402 

ATTN:  MRG.H.  FRANKLIN 


Respectfully  submitted, 
PARKER  LABORATORY,  INC. 


PARKER  LABORATORY.  INC. 


Analysis  number:  :i.rif>67 

Date  :  duly  2H,  isro 


Coaa  pome 


Water  sample 

submitted  by  :  US  Corp  c/  Engineers;  marked:  dewatering  well  at  power 

house,  St.  Stephen,  SC,  sample  #2,  June  12,  19B0. 

PARTS  PER  MILLION 


Turbidity  (  N.T.U.  ) 

Color 


Chloride  (Cl) 

Total  Alkalinity  (CaC03) 

Carbonate  alkalinity  (CaC03) 
Bicarbonate  Alkalinity  (CaC03) 
Hardness  (CaC03) 

Free  Carbon  Dioxide  (C02) 
Iron  (Fe) 

Manganese  (Mn) 

Copper  (Cu) 

Aluminum  (Al) 

Silica  (Si02) 

Calcium  (Ca) 

Magnesium  (Mg) 

Bicarbonate  (HC03) 

Sulfate  (S04) 

Carbonate  (C03) 

Fluoride  (F) 


Sodium  &  Potassium  as  (Na) 
pH  value 

Total  dissolved  solids 
Specific  conductance  ®  2  5°  C. 


REMARKS: 


Respectfully  submitted. 


To:  IIS  Corp,  Kngnr. 

Box  919 

Chas. ,  SC  29402 

ATTN:  MR  CI.H.  KKANK1.IN 


PARKER  LABORATORY.  INC. 


Analysis  number: 


Date 


p  o 


CMANUtrrOM.  IOUTM 


C  ©n*  post  T  € 
iA'-'Pl  E 


Water  .s  am  tie 

suDmitted  ov  i  ~  i  .■  p-.  •?  i  marked:  dewitering  well  at 

|m«  ri  ,  >t.  Stephen,  S<  ,  s a n i pie  #1,  July  23,  1980. 

PARTS  PER  MILLION 


Turbiuity 

N  .  1  . 11 .  ) 

1.  80 

Color 

) 

Chloride 

iCl) 

H 

Total  Alkalinity 

(CaCOl) 

12  3 

Carbonate  alkalinity 

(CaCO  3) 

00 

Bicarbonate  Alkalimtv 

(CaC03) 

123 

Hardness 

(CaC03) 

ir> 

Free  Carbon  Dioxide 

(C02) 

1 

Iren 

(Fe) 

.16 

Manganese 

(Mn) 

.  00 

Copper 

(Cu) 

.  00 

Aluminum 

(Al) 

.  00 

Silica 

( Si  0  2 ) 

is 

Calcium 

(Ca) 

•14.  8 

Magnesium 

(Mg) 

0.  75 

Bicarbonate 

(HC03) 

150 

Sulfate 

(S04) 

5 

Carbonate 

(CO  3) 

.  00 

Fluoride 

(F) 

.10 

Sodium  &  Potassium  as 

(Na) 

9.  90 

pH  value 

750 

Total  dissolved  solids 

221 

Specific  conductance  2  5°  C. 

17T,  “ 

REMARKS: 


To:  US  Corf?  Engnr. 

Box  919 

Chas. ,  SC  29402 
ATTN:  MR  Oil  FRANKI.IN 


Respectfully  submitted, 
PARKER  LABORATORY,  INC. 


PARKER  LABORATORY.  INC. 


Water  sample 

submitted  by  :  '  S  Corps  of  engineers,  marked:  dewatering  well  at 

power  house,  St.  Stephens,  SC,  sample  #2,  July  22,  1980. 

PARTS  PER  MILLION 


Turbidity 

(  N.T.U.  ) 

Color 

Chloride 

(Cl) 

Total  Alkalinity 

(CaC03) 

Carbonate  alkalinity 

(CaC03) 

Bicarbonate  Alkalinity 

(CaC03) 

Hardne  ss 

(CaC03) 

Free  Carbon  Dioxide 

(C02) 

Iron 

(Fe) 

Manganese 

(Mn) 

Copper 

(Cu) 

Aluminum 

(Al) 

Silica 

(Si 02) 

Calcium 

(Ca) 

Magne  slum 

(Mg) 

Bicarbonate 

(HCO  3) 

Sulfate 

(S04) 

Carbonate 

(CO  3) 

Fluoride 

(F) 

Sodium  &  Potassium  as 

(Na) 

pH  value 

Total  dissolved  solids 
specific  conductance  g)  2  5°  C. 

REMARKS: 


1.  SO 


Respectfully  submitted, 


To:  US  Corj^Kngnrs. 

Box  010 

Chas.,  SC  20402 
MR  Cl.  H.  FRANKLIN 


»3%»i  -»F- 


l 


1 


PARKER  LABORATORY,  INC. 


t 

t 


f 


B.  O.  BOX  7B1 

CHANUSTON.  BOOTH  CABOUMA  XB BOB 

Analysis  number:  c>262 
Date  :  n/iL'/MO 
Water  sample 

submitted  by  :  I  S  (  KNtiNR,  marked:  de-watering  well  at  power  house 

St.  Stephen,  SC,  Aug.  19(30,  sample  #1-C. 

PARTS  PER  MILLION 


Turbidity 

(  N  .  T  .  u  .  ) 

1.  0 

Color 

10 

Chloride 

(Cl) 

6 

Total  Alkalinity 

(CaC03) 

140 

Car  do  rate  alkalinity 

(CaC03) 

00 

Bicarbonate  Alkalimtv 

(CaC03) 

140 

Hardness 

(CaC03) 

1.30 

Tree  Car  Don  Dioxide 

(C02) 

6 

Iron 

(re) 

.  10 

Manganese 

(Mn) 

.  00 

Copper 

(Cu) 

.  00 

Aluminum 

(A 1) 

.  00 

. .  1 1  i  c  a 

(Si  02 ) 

15 

Calcium, 

(Ca) 

50.  11 

Magnesium, 

(Mg) 

0.  73 

Blear  Don  ate 

(HCO  3) 

171 

Sulfate 

(SO  4) 

.  no 

CarDonat-* 

(CO  3) 

.  no 

riuoride 

(F) 

.  10 

Sodium  6 1  Potassium  as 

(Na) 

13.  55 

pH  value 

7.  60 

Total  dissolved  solids 

2.37 

Specific  conductance  g> 

25°  C. 

306 

REMARKS: 


t 


To:  US  C'orp.  Kngner. 
Box  910 

(.'has.,  SC  29402 


Respectfully  submitted, 


ATTN:  MR.  r„  H.  FRANK!. IN 


% 


PARKER  LABORATORY,  INC. 


1 


40  HOAD  ITWttT 

P.  O.  BOX  701 

CMARLUTON.  •OUTX  CAWOLJMA  «MM 


Analysis  number:  :i5263 

Date  :  \up  1: 

2,  IMHO 

Water  sample 

submitted  by  :  I'S  ('nrp.  lln^nr.  marked:  de-watering  well,  powerhouse. 

Si  Stephen,  SC,  August 

1980,  sample  H2-C. 

PARTS  PER  MILLION 

Turbidity 

(  N.T.U.  ) 

7.4 

Color 

30 

Chloride 

(Cl) 

G 

Total  Alkalinity 

(CaC03) 

120 

Carbonate  alkalinity 

(CaC03) 

05 

Bicarbonate  Alkalinity 

(CaC03) 

ITS 

Hardness 

(CaC03) 

135 

Free  Carbon  Dioxide 

(C02) 

7 

Iron 

(Fe) 

1.  00 

Manganese 

(Mn) 

Ipp 

Copper 

(Cu) 

.  00 

Aluminum 

(Al) 

.00 

-silica 

( Si  02) 

20 

Calcium 

.Ca) 

52 

Magnesium 

(Mg) 

1.  20 

31  car  Donate 

(HCO  3) 

146 

Sulfate 

(S04) 

35 

Carbonate 

(CO  3) 

00 

Fluoride 

(F) 

.20 

Sodium  S  Potassium  as 

(Na) 

12.  80 

pH  value 

7.50 

Total  dissolved  solids 

254 

Specific  conductance  -J 

MARKS: 

2  5°  C. 

340 

Respectfully  submitted, 

PARKER  LABORATORY,  INC. 

I  ;S  Corp. 
Box  919 

of  Fngnrs. 

Charleston,  SC  29402 

r 

ATTN:  Mr.  H.  FRANKl.JN 

» 

J 

‘•'7 


*  *  1 


f 


Analysis  number: 


PARKER  LABORATORY,  INC. 

40  BROAD  (TROT 
r.  O.  BOX  7BI 

CHARUCSTON.  SOUTH  CAROUMA  S04OS 


36H99 


Dato  :  2/9/B1 


Water  sample 

submitted  by  :  Composite--  US  Corps  of  Engnr. ,  project  DACW-60-79-C-0010. 

Inspi  ('tor:  Mike  Brown 

PARTS  PER  MILLION 

Turbidity  (  VFL  )  j*  £ _ 


Chloride  (Cl)  b 

Total  Alkalinity  (CaC03)  145 

Carbonate  alkalinity  (CaC03)  0 

Bicarbonate  Alkalinity  (CaC03)  145 

Hardness  (CaC03)  114 

free  Carbon  Dioxide  (C02)  1 

Iron  (Fe)  *  12 

Manganese  (Mn)  « 00 

Copper  (Cu)  «  00 

Aluminum  (Ai)  0 

Silica  (Si  U2 )  26 

Calcium  (Ca)  49. 6 

Magnesium  (Mg)  2, 4 

Bicarbonate  (HC0.3)  177 

Sulfate  (S04)  4 

Carbonate  (C  0  3)  0 

Fluoride  (F)  0 

Sodium  ft  Potassium  as  (Na)  10.  9 

pH  value  8.  2 

Total  dissolved  solids  250 

Specific  conductance  2  5°  C.  3IQ 


REMARKS: 


To:  US  Corp.  Engnr. 

Box  919 

Chus. .  SC  29402 
MR  LINCOLN  BLAKE 


Respectfully  submitted. 


Analysis  number: 


1 


PARKER  LABORATORY.  INC. 

40  BROAD  STRUT 
P.  O.  BOX  7SI 

CHARLESTON.  SOUTH  CAROLINA  BB4DB 

36901 
Date  :  !»/?*/ HI 

Water  sample 

submitted  by  US  Corps  of  Kngnrs. ,  maked:  De*  watering  well  #2-C, 

project  DACW-60-79-C-0010  ,  inspector:  Mike  Brown 

PARTS  PER  MILLION 


Turbidity  (  NTL  )  2. 0 

Color  5 

Chloride  (Cl)  6 

Total  Alkalinity  (CaC03)  144 

Caroonate  alkalinity  (CaC03)  0 

Bicarbonate  Alkalinity  (CaC03)  144 

Hardness  (CaC03)  132 

Fro*'  Cartier.  Dioxide  (C02)  4 

Iren  (Fe)  .  IB 

Mar'  jar.ese  (Mn)  .  00 

Copper  (Cu)  .  00 

Aluminum  (Al)  0 

Silica  (Si  02 )  24 

Calcium  (Ca)  48.  8 

Magnesium  (Mg)  2. 4 

Bicarbonate  (HC03)  176 

Sulfate  (SO  4)  4 

Carbonate  (Cu3)  0 

Fluoride  (F)  0 

Sodium  &  Potassium  as  (Na)  11,  3 

pH  value  7.  8 

Total  dissolved  solids  249 

Specific  conductance  2  5°  C.  310 


REM  ARKS: 

Respectfully  submitted, 


US  (  orp  of  Kngnrs. 

Box  919 

('has.,  SC  29402 

ATTN:  MR  LINCOLN  BI.AKK 


i 


# 

% 


PARKER  LABORATORY.  INC. 


40  BROAD  STOUT 
P.  O.  BOX  7*1 

CHARLESTON.  SOUTH  CAROLINA  SS40S 


f 


f 


f 


Analysis  number:  36900 
Date  :  2/ 9/ HI 
Water  sample 

submitted  by  :  US  Corps  of  Kngnrs.  marked:  De-watering  well  #1-D 
project  DACW-60-79-C-0010,  inspector:  Mike  Brown 

PARTS  PER  MILLION 


Turbidity  (  NTU  ) 

Ci  dor 

Chloride  (Cl) 

Total  Alkalinity  (CaC03) 

Cariionate  alkalinity  (CaC03) 

Bicarbonate  Alkalinity  (CaC03) 

Hardness  (CaC03) 

Tr •  •  *  Cat  bon  Dioxide  (C02) 
Iron  (Fe) 

Manganese  (Mn) 

Copper  (Cu) 

Aluminum  (Al) 

Silica  (Si02) 

Calcium  (Ca) 

Magnesium  (Mg) 

Bicarbonate-  (HC03) 

Sulfate  (SO  4 ) 

Carbonate  (C03) 

Fluoride  (F) 

Sodium  &  Potassium  as  (Na) 
pH  value 


Total  dissolved  solids 
Specific  conductance  (y  2  5°  C. 

REMARKS: 


To: 


10 _ 

2 _ 

122- 

J2 _ 

150 

144 

J _ 

a09_ 

x22_ 

*2Q 

2 _ 

2Am2 

2m.  1- 

m 

A _ 

2 _ 

2 _ 

9.  8 

1x2- 

261 

325 


Respectfully  submitted, 
PARKER  LABORATORY,  INC., 


US  C’orp  of  Kngnrs 
Box  919 

ChiiH.,  SC  29402 
ATTN:  MR  LINCOLN  BLAKE 


i 


Analysis  number: 


t 

1 


z' 

r 


36902 


Date  :  2/9/8] 


Water  sample 

submitted  by  US  Corps  of  Kngnrs.,  marked:  Oe»watering  well  #2-D 

project  DACW  -  60  -79-C  -  0010,  inspector:  Mike  Brown 

PARTS  PER  MILLION 


Turbidity  (  NTU  ) 

Color 

Chloride  (Cl) 

Total  Alkalinity  (CaC03) 

Carbonate  alkalinity  (CaC03) 

Bicarbonate  Alkalinity  (CaC03) 

Hardness  (CaC03) 

Tree  Carbon  Dioxide  (C02) 
Iron  (Fe) 

Manganese  (Mn) 

Copper  (Cu) 

A1  urninum  (Al) 

Silica  (Si02) 

Calcium  (Ca) 

Magne  slum  (Mg) 

Bicarbonate  (HC03) 

Sulfate  (S04) 

Carbonate  (C03) 

Fluoride  (F) 


Sodium  &  Potassium  as  (Na) 
pH  value 

Total  dissolved  solids 
Specific  conductance  @  25°  C. 


REMARKS: 

Respectfully  submitted, 


To:  US  Corps  of  Engnrs. 

Box  919 

Chas.,  SC  29402 

ATTN:  MR  1JNCOI.N  BLAKE 


